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= (54) Title: DRUG FOR NERVE REGENERATION 

S (54) nmm±m 
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(57) Abstract: It is intended to provide a drug for nerve degeneration, a nerve stem cell neurogenesis promoter, a neuron obtained 
by culturing a nerve stem cell in the presence of the neurogenesis promoter, and a method of producing the neuron. To achieve 
the above objects, a drug for nerve degeneration which contains as the active ingredient a substance inhibiting the activity of a 
glycogen synthase kinase-3, a nerve stem cell neurogenesis promoter containing this substance as the active ingredient, a neuron 
obtained by culturing a nerve stem cell in the presence of the neurogenesis promoter, and a method of producing the neuron are 
\^ provided. The above-described drugs are useful as remedies for nerve diseases such as Parkinson' s disease, Alzheimer' s disease, 
\0 Down* s disease, cerebrovascular disorder, cerebral stroke, spinal injury, Huntington' s chorea, multiple sclerosis, amyotrophic 
lateral sclerosis, epilepsy, anxiety disorder, integration dysfunction syndrome, depression and manic-depressive. 
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^>X^>mmmm^-l [J. Neuroscience, 20, 2896-2903(2000)], 

[Pro. Nat. Acad. Sci. USA, 98, 5874-5879(2001)], X^\Mz 
5 )V7t>7?— [J. Clin. Invest., 110, 311-319(2002)], lU7Dto> [J. 
Neuroscience, 21, 9733-9743(2001)], £ ^ jfil. [J. Neuroscience, 18, 
7768-7778(1998)], T/ufo/uMft. [J. Neuroscience, 22, 3174-3188(2002)] 13.E 

fg^tlTV^ [Pro. Nat. Acad. Sci. USA, 97, 14686-14691 (2000)] » 

mm^<Dm.MW\z& d ^ntc c a i 2 0 g ^ 5 0 @ ^ 

©4 0%#^:£Kl[amt"&££%$g^$nT^3 [Cell, 110, 429-441 (2002)],, 

20 [Neuropsychopharmacology, 25, 836-844 (2001) ] c Z\ni?<DM%\tfBfa*VW1&H 

Sfes m^S^O U ^A^aWflHHJte? bcl-2 <£>fggi£^rr3 £ £ 
Neurochemistry, 75, 1729-1734 (2000) ] 0 £fcU f^Atttti^tH? BDNF ©fg 
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^ : SrgtS-r^>^<t*>#'g-$nTVi^ [Neuropharmacology, 43, 1 173-1 179 (2002) 3 o 

•DVyM-T-m-VU. 3-y>*»^-if*t-if - 3 (£TF» GSK- 

[Trends in Molecular Medicine, 8, 126-1 32 (2002) ], tfcGSK-3©ffittt: 
MrTS&Kfck in vitro tei*^TricJ»bfc»JISaB«&*«ai-rs»tt««»*i:ffi# 
Snt^S [J. Neurochemistry, 77, 94-102 (2001) ]. SftfttS^t, GSK- 

ItLTfflV^ £ «h *VW£ (ffl^W^O 0/3 8 6 7 5-^/1 

z>w&m&M> m^n uttt vx^wmnmmoy^a.- □ £ 

*5SWtt£^T© (1) ~ (4 1) cuts, 

(1) yjn- y>-»^-if^— if- 3 (gi,T, GSK-3£ITr) (Df& 

( 2 ) w^is^m^ #js^a©f&amiT»sJiia (i) (omMo. 

(3) a— *>v>ffi, 7)vyM-?—ffi. yv>m. mstmrn 
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T/ufrfa 'ttw** m&&m&. o^m&&&m:Bmfr*>?3:2>m&r>m\tti2>n 
mmmrz&z>±M (2) ©gi. 

(4) GSK-3 0fitt*'fi«t5Wt^ VttI±&1tU&<Dtm&mz1fr 
5 ^£ft5&T&£±IB (1) ~ (3) (D^fftfrl-DomM* 

(5) GSK-3©fi5tt§Ett5il^, H^>KiJ;i/7W$H|Siflc, 
3-7U-J1/-4- <>FU;l^W5FIJI3Wk >T>h*D*W-)HNf#:, -f 
> h*D [3, 2-d] [l]^>XTif tf >-6(5H)-^->m^ i bb< 

tcfe^n%(Dmm^m\z^i£nz>mx&z>-tm (1) ~ (3)' <D^~?nfri-o<Dm 

10 

(6) GSK-3ostsiarr5^, □£(!) 




15 (i#t^©iS7;^^;k -cor 6 (ss** R 6 tezMiic^ w&*>v<mmm<D{& 

^^fe«g^feb<«#Bm©^i7DT;Wl/^-r), -C00R 7 (5£#> R 7 «7jcSM 

20 b < tt#ii0fi»7j^jK v < \mwm(DT u -jv&tcuwmh b 

25 -y, -hn, 75/Sfdtt; fel<^M7^W5;^l/v n cfeJ;r^ m 

4 



WO 2004/091663 



PCT/JP2004/005S03 



R 1A • 



na, ma, R l \ R*\ R 3A *5ck^ R 5 n*> ^-n^tlMfB n, m, R\ R*> R 3 35£tf 
5 R S £IWT&£) T^2n&fl:^#lt>b<te:i£(III) 



[5£f, nb> mb, R 1B , R 2B :fe£tfR 5B teU ^n^nMI2n, nu R 1 , R 2 *><fcM 5 <h|W|g| 

»7^, «m%b<«#amo{£^T;V^r-;V, -COR 6 R 6 telt&tB£|WIi§ 
10 -C00R 7 R 7 fr»l3<hR«T&£) £fcte-0R 8 (k<f, R 8 tetftfB <h |WI 



(5$*, Mil ££»2 XteCH 2 , NH, ^^^^M^M^^b, R 9 

(i) ~ (3) (D^-fnfri-ovmMo 

(7) GSK-3©fiH4&ffi#*rs*&K**» 5£(Ia) 
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(la) 



5±fE (1) ~ (3) <DVi-rn^lO<Dg^o 

(8) GSK-3©»tt*ia*-rS«m*«, 5£(IIa) 




(5£<t», ma fcjflfrffi £ I^HT & 0 , R 3Aa ttflllft t> L < 

-z?^^±ta (i) ~ (3) ©vi-rn^ iooei. 

(9) GSK-3 0^Sft5!feI^ 5£(IIIa) 




(Ilia) 



«^-c»*±ib (i) - (3) ©vvrn^i^cEHs. 

(10) GSK-3 0«ttSia«-r*«HI^ 3, 4-h*X (i-^^;w> 

F— ;v-3— f;w - iH-tfP-;v- 2, 5 3- (i-*^;w>F 
-;p-3— f;w -4- (i-^Ptr;w>F-;i/-3— <;W -iH-tfa-;u 

-2, 5->^>. 3- [1- (3-^T/yDtf;!/) > F— Jl/- 3 — f JW - 

4- (i-^^;w>F— ;v-3— r;w) - m-tfn— ;u- 2, 3 
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- [l- (3-7$y^nt:^) -< >f-;w-3— r;vi -4- (i-^^;w> 

p_;V_3 — r; v) _ 1H -tfP— )V- 2, 5-^>, 3- [1- (3-%)l<tf 

^->^d if ;w -r > \ t -)y- 3 ;v] - 4 - ( i - > H-;w- 3 -<r )V) 
-ih-hd-;p-2,'5-^x 3- [l- (3-^;wt^:-r;v^nfc!;i,) < 
>F-;w-3— on -4- (i-^^;w>F-;v-3-^;v) -iH-tfo- 
)V-2, 5-z?*>s 3- [l- (3-T^y^nbr;v) -r>K-;v-3— r;v] 
-4- (i-pt^-5-^Dt!;i/^w>H~;u-3— - r;w -iH-t!o- 
;v-2, 5-^>, 3- [l- (3-hHD^>ynt:;W <*>l*-;w-3->r 

-4- (l-^^I/-5-7x-M>MV-3- -l.H-tfD— )V 

-2, 5-is*>. 3- [l- u-ri/^nt^w -r>H-;i/-3— r;i/] - 

4- ( 1 - ^?JV- 5 - 7x'-K > H-jP- 3 - OV) — 1 H— fc!n*-\JP— 2 , 
5 _^^ 3- [1- (3-kHn^'>^DWW -f >K-;v-3 — -r;K) -4 

- (i-^^;i/-5-^h^>'^;^-;w>b*— ;v-3— - lH-tfn- 
;w-2, 5->^>\ 3- [l- (3-tFn^nt!;v) -f >i*-;w-3 — -f 

;l/ ] ._ 4 _ (1 ^^^ ; j / _5_ ri i. D ^>H-;i / -3— f;i/) - lH-tfP-;i/- 
2, 3- (l-^^;W>h*-^-3— f;V) -4- [1- (3-fc 

Hu^->yntr;v) - 5 ha-r > 3 — r;w - iH-en- ;v- 2, 

5- ^^ 3 - {2 - z uu7 -4- >f-;p-3— r 

;V) - iH-tfn-;i/- 2, 5-^>> 3- (2, 4-^nn7i-JV) -4 

- (1 -^^;w>H— 3 — r;i/) - ih-ko- ;w- 2, s-^^, 3- 

(2-^ao7xrj|/) -4- [1- (3-t HD^^nWW -<>F-;i/-3 
->r;W -iH-tfn-;v-2, 5 4- [1- (3-75/7°nif;i/) 

-r>H-;u-3 — r;Ki - 3- (2-^dd7x^) - iH-tfa— 2, 5 




'"COOH 



WO 2004/091663 
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(i) ~ (3) ©wrna* l-o&mMo. 

(11) GSK-3i£ffiit^I^ k (IV) 




*)Vx.x<r)i>ftt>tsi2>m&r)M$i-zn. R l, ~R ,4 teT;i/n^>, 7^;, t->;k 
mtimwmM, mz7)v*)i. 7>^-;i'fe«k^7;^-jniS, flij^r;i/n 

3—;w ^t;:r;i^;i/y;io--;k t^^v-, 7vJK ~>ta ~fd, 

%it^m&tz.\tt(Dmm^mz^i£n&m^&%±.u (D ~ (3) m>-rn^ 

(12) GSK-3§Ea#T§%K^ 7, Hn-^ > Fd [3, 2-d] [1]^ 
>XTif t?>-6(5H)-rt>> 2-^P^E-7, 12-5?fc HD-f > Hn [3, 2-d] [1]^>X7 
-if tr>-6(5H)-^->, 9-^0.^-7, 12-^t: HD-f > HD [3, 2-d] [l]^>XTif H> 
-6 (5H) -Or > s 9- 2 p p -7, 12- -J t H O — f > H n [3, 2-d] [1] ^ > X T if tf > 
-6(5H)-^->, n-^on-7,l2-^h Fn- r > Fa [3, 2 r d] [l] ^>XTif t!> 
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-6(5H)-3->. HD-< > H P [3, 2-d] [1] ^>XTif k°> 

-6(5H)-^->, 8^D^E-6, ll-5?k KD-fX/ [3' , 2' :2, 3 Tift! / [4, 5-b]< > H 
-;i/-5(4H)-^->, 9-^0^-7. 12-i?k H P-4-* h^>-<>h'D [3, 2-d] [1]^> 
XTiftf >-6(5H)-:t>, 9-^D^E-7,12-^t HP-4-k b'P + 'W >FD 

5 [3, 2-d] [1] ^ >XT If k° >-6 (5H)-* >, 7, 12- i? k H P-4-* H T > H P 

[3, 2-d] [l]^>X7ifk°>-6(5H)-:t>, 9-^D^-7, 12-v^b HD-2,3-^ H^v" 
— f y H D [3, 2-d] [1] ^>X7if k°>-6 (5H)-^->, 9-^P^E-7, 12-S?k H P-2, 3- 
vtFD + >—< >HD [3, 2-d] [1] ^ > XXif k° >-6 (5H) > , 7, 1 2- 5? k F P 
-2, 3->^ H3^>— T > HP [3, 2-d] [l]^>XTif tf >-6(5H)-^>, 7, 12-i?k H P 

10 -%-hV7)V0TU*?-)V-' T > HP [3, 2-d] [1] ^>XTif k°>-6(5H)-;f>\ 7, 12-3? 
' k HP-2,3-i?;* h^>'-9-bU^;i/*P^^;i/-1'>HP[3,2-d] [l]^>XTifk 
>-6(5H)-:*>, 2-^P ; E-7 ) 12-> ? k HP-9-H U 7 )V^U *^)V--( >HD- 
[3, 2-d] [l]^>XTif k>-6(5H)-^->, 9-^P ^E-7, 12-5? k Hn- f > HP 
[3, 2-d] [l]^>XTifk°>-6(5H)-^J->> 9-^P^-S, 12-kX-(t-^;i/^-> 

15 *;i/^-;i/)-7,12-^kFP--r>FP[3,2-d][l]^>XT'ifk>-6(5H)-^>, 9- 
^P^-12-(t-^;^^>-^;^-^)-7, 12->?k HP-T > HP [3, 2-d] [1]^> 
XTi£t!>-6(5H)-^>, 9-^D^-5,7-t:X-(t-^t+y*;Vtol/)-7,12- 
S?fc H P— f > H P [3, 2-d] [l]^>XTif tf >-6(5H)-*>, 9-^^-5, 7, 12- H U 
-(t-^;i/^^v^;W#n;i/)-7,12-i?kHP-f> HP[3,2-d] [l]^>XTifk 

20 >-6(5H)-^->, i2->?k h* ;m^Mx;M?;v-f > 

HP [3, 2-d] [l]^>XTifk>-6(5H)-^->, 9-^P^E-7, 12-i?k HP-12-^^;l/ 
•^^ytS)V^)V^)V-i > HP [3, 2-d] [l]^>XT"if k>-6(5H)-^*>, 9-^P 
^6-7, l2-5?k HP-l2-(2-k Hd^^x?;W- r > Hp [3, 2-d] [l]^>XTif k> 
-6(5H)-^>, 2,9-^D^-7, 12->?k H D~f > H P [3, 2-d] [l]^>XXifk> 
25 -6(5H)-:t>\ 8, 10-i?^PP-7,12-i?kHP— r>HP[3,2-d][l]^>XT-tft!> 
-6(5H)-^->, 9-~>T7-7,12-i?k H P— f > H P C3, 2-d] [1] ^ >XTif tf > 
-6(5H)-^->, 9-^n^E-7,12->?k Hn-5-^fJM>HD[3,2-d] [l]^>X7if 
tf >-6(5H)-3->. 5-^>i?;i/-9-yP ; 6-7, 12-£?k > H P 

[3, 2-d] [l]^>XTifk>-6(5H)-^>, 9-^0^-7, 12-i?k HP-12-*^;i/— T > 

9 
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Fn.[3, 2-d] [l]^>XTi£tf>-6(5H)-;t>, %-^U=E-\l-^)V-l, 12-v?tl Fd- 
-f > Ha [3, 2-d] [l]^>XT-fe*t!>-6(5H)-^->, 9-^P^E-7, 12-^b H D-12-(2- 
^D^-;V)-^ >Hn [3, 2-d] [1] ^>XTift°>-6 (5H)-^->, 7, H D-9- 
^^U-f >Fn-[3.2-d] [l]^>XT1ffc!>-6(5H)^->\ 7, l2-$>t H n-9-* 
5 5/-' T>Hn[3,2-d][l]^>XTift!>-6(5H)-^>, 9-7;i^O-7, 12-v^t HP 
-12-(2-^n^n;W— T >b*n[3,2-d] [l]^>XTif tf>-6(5H)-^->, 
-7,12-v>fc;Fn— T>h*D [3, 2-d] [l]^>XTif tT>-6(5H)-^>, 9-^n^E-7,12- 
i?t FD-2-(^^H 5/75 »--f > HD [3, 2-d] [l]^>XXiftf >-6(5H)-:t 
9-^Dt-7, 12-v^t HP-2-(*M>f)-f > HP C3, 2-d] [l]^>XTif tf > 
10 -6(5H)-^->> 9-^D^-7,12-^t f > F □ [3, 2-d] [1] ^>X * 

T if t! >-6 (5H) -pT 9-^ D ^E-7, 12-v^b Hn-ll-t HD^i/^ ^)V-' f >HP 
[3, 2-d] [l]^>XTiftf>-6(5H)-:t>> 7, 12-i?k H D-4-b F > h* □ 

[3, 2-d] [l]^>XTif tf >-6(5H)-:t>, 7, 12-^b Fn-2, 3-5^t h'O^i/- T > F 
n[3,2-d] [l]^>XTiftf>-6(5H)-^>, 2,3-v^^ h^-9-~ h D-7, 12-z^t F 
15 D-f >FO [3, 2-d] [l]^>XTif tr>-6(5H)-^>> 9-V-T/-7, 12-v^fc: Fn-^f 
> HO [3, 2-d] [l]^>XTi£ Jf>-6(5H)-^>, 2, 3-v** F^-9-v-T /-7, 12-i? 
t Ha— T > F n [3, 2-d] [l]/^>XTi£ t°>-6(5H)-3->> 9-- F u-7, 12-^t Hp 
-f>HD[3, 2-d] [1 ] ^ >XTif tf >-6 (5H) 3- (6-?f^r V-9- HU7;PtP^ 
^;l/-5, 6, 7, 12-^ h 7 b F D— f >Ho [3, 2-d] [1] ^ >XTif tf >-2--T )V) 7u t! 
20 *n F U ;K 2-^ n^-9-n F d-7, l2-5?b F n-< >Hn [3, 2-d] [1] ^>XTif tf 
>-6(5H)-^>, 3-(6-^V-9- F U ^;^a^^;i/-5, 6, 7, 12-^ F 7 1 HP-^ > 
Fa [3, 2-d] [l]^>XT*t?tf >-2--f ;i/)T^ U an F U;K 2-(3-t Ha^y-1-^ 
a tf -9- F U ^;^n 12-^fc F o-f > F u [3, 2-d] [1] ^>XTif 
tf>-6(5H)-:t>\ 2-3— H-9-^nqE-7,12->?t: HP-^f >HP[3, 2-d] [1]^>X 
25 Tiftf>-6(5H)-^>, 2-(3-^y-l-^^;i/) -9-bU^;i/^-D^^;i/-7,12-^ 
h7bHP-^>HP[3, 2-d] [1] ^ >XTif t! >-6 (5H) 8-57 p n-6, 1 t: 
HD-^X/ C3' , 2' :2, 3] TiffcV [4, 5-bM > F-;W5 (4H)-3*>, 2-3- F-9-F 
U ^ a ^ ^;v-7, 1 2->> t F n —r > F D [3, 2-d] [1] ^ >XT-tf tf >-6 (5H) -3* 
>\ 7,12-v?tHD-t!U F[3',2' :4, 5] tfD P [3, 2-d] [l]^>XXi£tf>-6 (5H)-^* 
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ll-^^;P-7,12-^t FD—r >Fo[3,2-d] [l]^>XXiftf>-6(5H)-:*->, 
2-[2-(l-k F D^yi/^ da=^ ->JV) Xf-;H -9-F U y)V^U^)V-l, 12-^b 
F P-f > F P [3, 2-d] [1] ^ >XTif b° >-6 (5H) -rt 2->-T / -7, 1 2- b F P- 
> HD[3, 2-d] [l]^>XTif b°>-6(5H)-;T>, 2-3— F-7, 12->>b Fn— f > F 
5 n[3,2-d][l]^>XTif fcf>-6(5H)-^>, ll-X^;i/-7, 12->>b F O— f > F □ 
[3, 2-d] [1] * >XTif tf >-6(5H)-^->, 8- ;* ^)V-t>, 11- b F O-fi; 
[3* , 2* :2, 3] Tif tf / [4, 5-b]-T > H-^-5(4H)-^->^i:^ 3-(6-:**V-9- h'J7 
*^;V-5, 6, 7, 12-^ F ^ b F n--T >HD [3, 2-d] [1] ^>XTif tf >-2--f 

10 ^fF^$n^>^T*-5±fB (1) ~ (3) <D^1?nfrl~3<DmM* 

(13) G S K - 3 ^E§t§»S^ 9-y7/-7, 12-i?k H a-f > K □ 
[3, 2-d] [l]^>XTiftf>-6(5H)-;t>, 9-^^-7, 12->>b Fn-2,3-^;* h^> 
>Fn[3,2-d] [l]^>XTiftf>-6(5H)-3->\ 2-^n^E-7, 12-^b Fn-9-F 
U y)VHru* ^)V— T > F n [3, 2-d] [1] ^ >XTif tf >-6 (5H) 7, 12-i^b F 
15 a -2, 3-$?* h^r>-9- F U y)V^ru^^)V-^ >HD [3, 2-d] [1] ^>XXi£ tf > 
-6(5H)-^->, 2, 9-^^P^-7, 12-^b h'P-f>Ha [3, 2-d] [l]^>XTif b°> 
-6 (5H) >> 7, 1 2->> th*D-9-b'J7MD/ ^ W< > F n [3, 2-d] [1] ^ >XT 
iftf>-6(5H)-^>, 9-^DD-7, 12-i^k F O— f >h*D[3, 2-d] [1] ^>XTifb> 
-6 (5H)-^">> 1 l->>b F n-fx; [3' , 2' : 2, 3] Tif bV [4, 5-b] -f > F 

20 -;i/-5(4H) 7, 12-v>b Fn-9-7 h3^>-< > Fn [3, 2-d] [l]^>XTif tf > 
-6 (5H) - ^ > , 1 0- y U -7, 1 2- b F D - ^ > F n [3, 2-d] [1 ] ^ > X T if tf > 
-6(5H)^>, il-:/n^:-7,i2->>b Fn-f > Fn [3, 2-d] [l]^>XXif tf > 
. -6(5H)-^->, ll-^DD-7,12-^t F P-< > F P [3, 2-d] [1] ^ >XTif tf > 
-6 (5H) -?f > . 9- y ;i/ :t U -7, 1 2- b F a -f > F □ [3, 2-d] [l] ^ > XT if b > 
25 -6(5H)-^*>, 9-^^;i/-7,12-^k HD-^f > F n [3, 2-d] [l]^>X7if tf > 
-6(5H)-^->, 9-^D^-7,12-^b FP-<> Fn [3,2-d][l]^>XTif tf > 
-6 (5H)-^>, 8, 10-5^^ n d-7, 12-i?b F n— f > F n [3, 2-d] [1] ^>XXif tf 
>-6(5H)-^->, 9-^^-7, l2-i?b Fn-i2-(2-b HD^yx^)-^f>Ha 
[3,2-d][l]^>XTiftf>-6(5H)-^">, 9-^p^:-7, 12-^b FP-2, 3-vb FP^ 
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f > HD [3, 2-d] [l]^>XTif t!>-6(5H)-^->; 2-^0^-7, Ho--f 
>Hn[3,2-d] [l]^>X7i£fcf>-6(5H)-:*>, 7,i2-S?fc: Fd-2.'3-5?* h^ri'— f 
>HD [3, 2-d] [1] ^ >XTif bf >-6 (5H) ^ X .1 l-z? fc H D-l 2-* 3=- 

• ;V-f>Hn[3,2-d][l]^>X7^tr>-6(5H)-^->, 9-^0^-7, 12-i?t FP-5- 

5 ;* r > H n [3, 2-d] [l] ^ >X7i£ bf >-6 (5H) -3- > 

^«kt)t7,12-^kHD-r>Hn[3, 2-d] [1] ^>X7i£ bf >-6(5H)-:t>^&&£i$ 
^D^«n§^^*fe«^©mS^69fcff^$nS^T?^S±:l3 (i) ~ (3) 

(14) GSK- 3 &a*-T«5«lSl^ 9— >T/-7,12-^t Ho— f>HD 
10 [3, 2-d] [l]^>XTif H>-6(5H)-^>, 9-^0^-7, 12-i^b HD-2, 3-i?* b*i/ 

— T > HD [3, 2-d] [l]^>XTift!>-6(5H)-^>, 2-^P^-7, 12-v^t FP-9- h 
U y)ViSru^)V-^ >HD[3, 2-d] [l]^>XT*tf tf>-6(5H)-^->, 7, 12-S?b: H 
p-2, 3-5?* h U 7)V3ru T >Hn[3, 2-d] [l] ^>X7-fe? tf > 

-6(5H)-^>, 2,9-^^0^-7, 12-^t HP— T>HD [3, 2-d] [l]^>X7ifbf > 
15 -6(5H)-^>, 7, 12-i^t KD-9-b'J ^^P^^W-^ > Hp [3, 2-d] [1]^>XT 
if bf >-6 (5H) -:t X 9-^ n P -7, 1 2-S? b H P -f > H D [3, 2-d] [1] ^ >XTif bf > 
-6(5H)-^>, 8-^^-6, ll-v'tHP-^xy [3', 2' :2,3]7ifbf/ [4,5-b]-f>F ( 
-;P-5(4H>-;*->:fe«ktf 7, 12-$?fc Fn-9-j* > Hp [3, 2-d] [1]^>XT 

20 £*&t&&j:pB (i) ~ (3) <D\,*irnfri"D<DmMo 

(15) GSK- 3 *B§t5*»^» g-^P^-7, 12-^fcHP-f >HP 
C3, 2-d] [l]^>XT^tf>-6(5©-^>^fe«^<D^a^^ff^$tl^mT^-5 
_LBB (1) ~ (3) O^WIOOII. 

(1'6) GSK-3^IB.#-r^^lH^> (V) 
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R 22 




3 a> e> 7 ®-^m^^^r*r s ^ a ta*)i& ; >&mzj&cx i m&fcteWk<D 

hU ^;l/^-n^^;VS ; - COM ; -COOM ; ab5Vi«-CH 2 COOMi 

nfeitm^fe^^M© c i~ c is- t; wws> £ s « i m £ 

M&o T £ V> R3o & <fct£R3i «7jc^^> £> fc£ttini$ \z 1 *@ fc 

U— ;W36**i") ; T->;VS; -CH 2 -NR30R3i ^fl/>75 (JlilTRao 

J&>»&oT<fcV>RM» R2 2> R23, R24, R26 % R27, R28 &£iOCR29 ^K^M^ J 
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Any > ;k.HD^>S;-hDyS;-bDi; T;i/P^>£ ; &m& Sfc£ 1 m 
10 Wl; h'J 7^tn^^S ; - COM ; - COOM ; tfc«CH 2 COOM 

»*»T?M^«ici«$nfc]i:«g**: tt^ttm© c i~ c 18 - 7)\>*)vm, 

®*fcfcm*©^5 : -PJ§C : ?&«&if, »f 3 ^ & 7 e^tt 5 i/^ d 7;v+;ko 
20 — BB&Jgjfrrs) ; -CONR30R3i^ (dd > rR«>*<fct/R*ittKri3<D3Kft&'Wr 

7Jp3fc^-h£ ; 7Jl/*>y5 FS ; -SO 2 NR30Rsi^ (£ £TR3o:fcJ;££R3i 

tti9aa©ai*&wrs) ; -n=n-rwtv« (££TrR«»«&3Sfcswii«s 

^x^u;v*fe«x;^^- F£Te&£*ifc^#S£» 
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mz&m-zn2>mx&z>±.m u) ~ (3) (D^-rnfri-DtDmrn* 

(17) GSK-3^taw, -<>e?;nf>, s-a-F-Oi^v 

(>z?)W>. 5 --ho — r>> ? ;nf>. 5-S0 3 
h — (>i?)W>, s'-^n^E — t>$?)v\z>* 5- 5'-> J t/n : e-^>v ? ;ni 

^^fet«cDma^tcfF#$n^m-e$.^>±w3 (1) ~ (3) ©^wio© 

(1 8) GSK-3^att5«l^ -r>^;Hf>-3'-^r/^->A, 5 
-3— H— T >^;i/tf>- 3'-^/ ^i/A^J:^5 - S 0 3 N a — T >*J)V\£.> 

n^>m"e$.^±iB (i) ~ (3) (Dvvfn^i^©mijgo 

(19) GSK-3£lWT£#lH^> -f >^;Vtf>- 3'-^/^^*^ 

^oma^tf^w^n^^-e^^JiiB (i) ~ (3) o^-rn^ iocde^o 

(2 0) GSK-3<D^fe«ia#-r^^KSr^^^bT^UT^«)#^ 

(2 1) GSK-3<D^tt^ia*T^>^lM^ U^^A^fc^oma^W^ 
"^#£^^££±13 (2 0) ©nrL-DViT^ii^Jo 

\ (22) GSK-3 ©?£fe£|fiW-f 3#J«^ tfX-f > F U ^ HM##^> 

> KD [3, 2-d] [l]^>XTi£ tf>-6(5H)-at->Ei3M*:fel/< te-f >S?;Hf>»tilM£3: 
^^^£.^^^^^$^^^^^±13 (2 0) O-a- U>ffitkfeMMo 
(2\3) GSK-3©ffitt^l§t^iI^ 5£U) 
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te#«m©fl»r;i/^~;k -cor 6 (a*, R 6 «7kmm^> sit>b<^fto{£ 

)is&rcfeWM%v<mm&<D>'t7ay)]s*)\'&i$t~?). -coor 7 rms^hc 
^ A»«bb<:j4*wi©«»r;w*;w, wm s bu< pernor u~;i/^fe«e 

T*>«k^] -e^£ti£fb-&tr> a: (ii) 



(5£^ na, ma, R 1A , R 2 \ R 3A &<W R 5A te, *-n-£ntfHB ik nu R», R\ R':fe«fctf 

R 5 ^^T?fe^>) T?*$ns^**>b<»^:(iii) 




,1A 
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[iC4>, nb, mb, R 1B , R 2B *J;^R 5B «> ^n^nS9IBn, nu R 1 , R'&itfR 5 tmm 

i7iV^K B&fcb<ra#@m<A&$fcX;V^~;K -COR 6 (5£«K R 6 «^l2tPI« 
T&3), -C00R 7 (5£*. R T fcttMB£P5«n?»S) £fcte-0R 8 (S*. R 8 tejttffB £ |W| 



(2 0) ©-oL-P>ff^{E»Jo 
(24) GSK-3CDffiftSfi§T5Wv S(Ia) 

H 



ta (20) 0)~=L—u>m$iUmM o 

(2 5) GSK-3<DM't4«ria*T^tfS^ 5£(IIa) 



£fcteR 3B <hR 4B ^~#£fc&oT, 
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T&3_hfB (2 0) ©-o.-p>Mel<£«>Jo 

(2 6) GSK-3 0^f&Htt^g^ 5£(IIIa) 



S*rc*3±ffi (2 0) (D-aL-u>^{Eiji^Jo 

(27) GSK-3©gft^I§t5M^ 3, 4 - tfX ( 1 -jWM* > 

H— ;w-3— f;w - i H-tfu-;i/- 2, 5 3- (i-^;w>F 
3 -4- (i-^nt!;w>b*— )V-3— r;w) -iH-trn— ;p 
-2, 5-^>, 3- [l- (3-->ry^Dtf;i/) >r>F-;i/-3--r;w - 
4- (i -^^;w-f >H-;i/-3— r;i/) - iH-tfn-;i/- 2, 5-s?3->, 3 
- [i- (3-7$yyo^) -r >h-;v-3— <;n -4- a-*^;w> 
H— ;i/-3 — r;p) -lH-tfn— ;v-2, 5-^>, 3 - [ l - (3-#;m^ 
3ri/?u <i > H-;i/- 3 — r;w - 4 - ( i -^^wr > 3 — r ;w 

-lH-tfn— ;i/-2, 3- [1- (S-^Wt^-OK/ot!;!/) >f 

>H-;v-3— f;w -4- (i-^^;w>H-;v-3— r;w -lH-tfa- 
;v-2, 5-z?*>, 3- [i- (3-T^yyntr;u) >h— ;v-s— <;w 
-4- ( l - 5 - ya tf;m W > b-JV- 3 ;W - lH-fcfn- 
;w-2, 5-v>:*>, 3- [l- (3-th*D^nif;i/) -f > H-.;i/- 3 — f 



;W -4- (l-^^-5-7i-M>F-^-3 — OV) -lH-tTD— )V 




(Ilia) 



R ! 
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-2, 5-^>, 3- [l- (3-T^y^Dtr;v) -f >k— ;w-3— ow - 

4- (l-Wl'-5Y7x-M>H- ;V-3 — OV) - 1 H- tf U—)V- 2 , 
x^>, 3- [lA(3-kh'D^>: 



5-^>, 3- [i^(3-kHn^nH;i/) -r >F-;j/-3— r;W -4 

- (i-^^;u-5-^b^r^*;^-;w-r>H-;i/-3— ov) - lH-trn— 

5 )l-2, 5-iS*>. 3-U1- (3-hHD^>ynif;i/) -r>F-;v-3— < 
;U] -4- (l-^-5\--hD-f>Ml'-3-' t)V) -1H-HD-;!/- 
2, 5-S^>, 3- (1-Wm>HHH3-^;W -4- [1- (3-b 

Ha+^'/Difji/) -5-nAp-r>F-;p-3-^;i/i - iH-trD-;v- 2, 

5-5**>» 3- (2-^DD7x-JW -4- (1 -^9-)V^>^—)V-3 — T 
10 )V) ~ lH-fcfO— ;i/-2, 5-^>, 3- (2, 4-^DD7i^W -4 

- (l-*3^-f >F-;w-3--iW) - lH-tTn-;i/- 2, 3- 

(2-^dd7i-jw -4- [i\ (s-fcHP^^yatr;!/) -f > 3 
— r;p] -ih-hp-;i/-2, 5~V^>> 4- [i- (3-T^/ypt!;v) 
-r>F-;i/-3--r;v] -3- (2-^dd7i-jW - iH-trn-;w- 2, 5 

15 ->?*>&&Zf 




'"COOH 

0) <D-=L—u>ffitkm&n\o 

(2 8) GSK-3&|M-r3ti«^ (IV) 
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-;k mzT)\>3c)V7)vn-)v. mmm~ b u ;k #kt;wi/x h u;k 

3— ;k #{ct;^;vt;V3— m x;i/a3r>\ t->;k ->7/> x ha, x^ 
gijts^stu vfemMmo^ m\z.msy)v^-)vm. mmmr)vu-)v. mzr 
&fc&m&fr\tt<Dmm¥mzft®tsft%Mr?&2>±m (20) ©x^-a^gt^ 

(2 9) GSK-3£B&^r^#JSt/^ 7,12-^fcFa— f>Ha[3,2-d] [1]^ 
>XTif fc!>-6(5H)-:*>, 2-^0^-7, h'D- T > Ho [3, 2-d] [1]^>X7 
i£tf>-6(5H)-:t>, 9-^0^6-7, 12-^tHn--r> HD [3, 2-d] [l]^>XT-t£ fcf > 
-6(5H)-:t 9-^7 a a-7, 12-v^ t Ho- / f > H a [3, 2-d] [1] ^>XTi£tf > 
-6(5H)-^->. aa-7,l2->5b Fd-< > F a [3, 2-d] [l]^>XTi£ t!> 
-6(5H)-^->, 10-^a^-7,12-$;kh'D-^ > Ha [3, 2-d] [l]^>XTif fc° > 
-6(5H)-:t>\ 8-^a^E-6, Ha-^X/ [3' , 2' :2, 3 Tiftf / [4, 5-b]-T > H 
-;|/-5(4H)-:t>, 9-^0^-7, 1 2-^ t Ha-4-* H3r->— T > F a [3, 2-d] [1] ^> 
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XTif tf >-6(5H)-^->, 9-^0^-7,12-^1: h*D-4-t Hn^^-i' >Hd 
[3,2-d] [l]^>XTif tf >-6(5H)-:*> % 7,12-i^t: HP-4-* h + '>-<>HD 
[3, 2-d] [tf'OXTif tf >-6(5H)-^>, 9-^0^-7, 12-i^t HP-2, 3-2?* h*zs 

. --<>HP[3,2-d][l]^>XTiftf>-6(5H)-:t>, 9-^^-7, 12->>t: H P-2, 3- 
5 5>fc h*D^M>FD [3,2-d] [l]^>XTiftf>-6 (5H)-^->, 7,12-i^fcHP 
-2, 3-i?* H3r->— T >HP[3, 2-d] [l]^>XTif tf >-6(5H)-:tX 7, 12->*t Ho 
-9- H U ^;i/^-D^^;W-f > [3, 2-d] [l]^>XTif kf >-6(5H)-^>, 7, 12-i? 
kHn-2, 3->?* b H U 7;V:*p*^;i/-r > Hn [3, 2-d] [l]^>XTif tf 

. >-6(5H)-3->> 2-^ n ^ -7, 12- ^ k H D -9- h U 7 ;i/ 1 a ^ f ;w-f > h* n 
10 [3,2-d] [l]^>XTif tf >-6(5H)-^->, 9-:7p ^E-7, 12-i? t H P— f > H P 
[3,2-d] [l]^>XTiftf>-6(5H)-^>, 9-^0^-5, 12-t*X-(t-^;V^-> 
#;i/#~;W-7,12->?t: HP— T>HP [3,2-d] [1] ^>XTif tf >-6 (5H)-^>, 9- 

fu=e-i 2- (t-^^^V*;^^;!/) -7, 12-^k hp— f > hp [3, 2-d] [1] ^ > 

XTif tf >-6(5H)-3->\ 9-^P^E-5, 7-tfX-(t-^^^^^;V^n;i/)-7, 12- 
15 v^t HP— f > HO [3,2-d] [l]^>XTiftf>-6(5H)-^>, 9->^D^E-5, 7, 12- h U 

-(t-^;v^->^;i/^-;i/)-7, 12-^t hp— r > hp [3, 2-d] [i]^>XTif tf 

>-6 (5H) -rt >\ 9-^P ^E-7, 1 2-V b H P-5-* ^)V3r*r 3^1/— T > 
HP [3, 2-d] [l]^;>XTiftf>-6(5H)-^->, Q-y'U^-T, 12-^t: Yu-W-*?-)V 
^r^yts)V^)V^)V-^ > HP [3, 2-d] [l]^>XTif tf >-6(5H)-^>, 9-7'P 

20 ^E-7, 1 2-v 5 1: H P-l 2- (2- h H P 3^>X3MI/) — f> Hp [3, 2-d] [1] ^>XTif tf > 
-6(5H)-^>, 2,9->^^P ; t-7, 12-^k H P — 1* > HP [3, 2-d] [lj'OXTif tf > 
-6(5H)-^->, 8,10->^PP-7,12->>t; HP— T > HP [3, 2-d] [l]^>XTiftf> 
-6(5H)-^->, 9-><T ;-l,12-zS\i HP— f > H P [3, 2-d] [1] ^ >XTif tf > 
-6 (5H) -:t>, 9-^P^E-7, 12-^t FD-5-^f;M > HP [3, 2-d] [l]^>XTif 

25 kf >-6(5H)-^->, 5-^ >^JV-9-^D t H ^JV-f > H D 

[3,2-d] [l]^>XTiftf>-6(5H)-^-> % 9-^^-7, \2-i?\i Ha-12-^^M > 
HP [3, 2-d] [l]^>XTifkf>-6(5H)-^->, S-^fu^-M-JL^fy-l, 12-5? t: HP- 
-f > H P [3, 2-d] [l]^>XTiftf>-6(5H)-^->, 9-^^-7,12-:^ Hp-12-(2- 
^P^x;V)— T> HP [3,2-d] [l]^>XTiftf>-6(5H)-^>> 7, HP-9- 
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^fM>HD[3,2-d] [l]^>XTift!>-6(5H)-^->, 7,12-^b H^ 
S^-f >HP[3,2-d][l]^>Xri?b>-6(5H)-3-^ 9-^;V^"D-7, 12-i/b H O 
-i2-(2-ya^n;i/)— r > Hn [3, 2-d] [l]^>X7"fc:b>-6(5H) 
-7, 12-i^b H P--f >h*a [3, 2-d] [l]^>X7ifb >-6(5H)-^->, 9-^^-7, 12- 
^kh-p-2 r (^fM5 ;75>H> HP [3, 2-d] [l]^>XTift!>-6(5H)-^- 
>, 9-^nqE-7,12-^fcHD-2-(^;i/^>m)-<>HD[3,2-d][l]^>XTiftf> 
-6 (5H) -:t>, 9-^0^-7, 12-^b HP-10-b KD^i/- ( >>D [3, 2-d] [1]^>X 
7-fefb>-6(5H)-3->\ 9-^n^E-7,12-^t HP-ll-b H P^;*^-^ > H P 
[3, 2-d] [1] ^>XXif b >-6 (5H)-^->, 7, 12-S?b H P-4-b'H P3^>— f >Ho 
[3, 2-d] [l]^>XTif tf >-6(5H)-^->, 7, 12-^b h'o-2, 3-$?b HD+W > H 
P [3, 2-d] [1] ^>XTif b>-6(5H)-:t>, 2,3->>* b^->-9-^ b n-7, 12-v?fc H 
D— T > H P [3, 2-d] [1] ^ >X7if b >-6 (5H) 9->T 7 -7, 1 2->>b H P— ( 
> HP [3, 2-d] [l]^>XTiftf>-6(5H)-^>, 2,3-^ h^rv-9-^T 7-7, 12-S^ 
t Hp— T > Hp [3, 2-d] [l]^>XTifh!>-6(5H)-^->> 9-- h p-7, 12-^b Hp 
— T > HP [3, 2-d] [l]^>XTif t!>-6(5H)-^->, 3-(6-^V-9- h U y)V*U* 
^;i/-5, 6, 7, 12-t- H 7 b H P-< > H P [3, 2-d] [1] ^>X7i?b >-2--r )V) y°U b 
h U ;K 2-^ P^E-9-r: H P-7, 12->*b Ha— f > HP [3, 2-d] [l]^>X7if tf 
>-6(5H)-^">, 3-(6-^V-9- H U y)V3rU*?-)V-S, 6, 7, 12--^ H ^ t HP-< > 
HP [3, 2-d] [l]^>XTif b>-2-^;i/)T^ U P - h U;K 2-(3-fc HP^>-1-:/ 
p b~;V) -9- h U y)V^ru^)V-i, i2-$?b H d— f > H p [3, 2-d] [l] ^>XTif 
b°>-6(5H)-^->> 2-3-H-9-^P ; E-7,12-^b H U-j > H P [3, 2-d] [1]^>X 
Tiftf>-6(5H)-^>, 2-(3-^V-l-^n;W -9-b U :7;l/*P*^;W?, 12-r" 
h7tH P— < > H P [3, 2-d] [l]^>XTif tf >-6(5H)-^->, PP-6, ll-v'b 
H D-fxy [3' , 2' :2, 3] T"if by [4, 5-bW > H-^-S (4H)-^>, 2-3- H-9- H 
U y P ;* ^;U-7, 12-i^b HP-^T > HP [3, 2-d] [1] ^ >X7if b >-6 (5H) -3* 
7,12-i^bHP-bU H[3*,2' :4, 5] bP P C3, 2-d] [l]^>X7i£ b >-6 (5H) -:t 
>\ 11-* ^;i/-7, 1 2-i? b H P-T > H P [3, 2-d] [1] ^ >XTif b >-6 (5H) 
2-[2-(l-b HP^->->^P^->;0X^-;W -9-H U ^VrtPpWl^, 12->?b 
H.n--T > HP [3, 2-d] [l]^>XTif b>-6(5H)-^->, 2->T/-7, 12-i^b Hp- 
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<>FP[3, 2-d] Cl].^>XT-k'tf >-6(5H)-^-> : 2-3- F-7, 12-v>b Fn-f > F 
P [3, 2-d] [1] ^ >XXif b >-6 (5H) 1 l-X^;W-7, 1 l-*J b F P— f > F D 

[3, 2-d] [1] ^ > X 7 if tf > -6 (5H) - * > x ;i/-6,ll-^k FD-f x; 

[3' 1 2' :2, 3] Tif tf 7 [4, 5-b]-T > F-;l/-5 (4H) 3-(6-^V-9- F U 7 
5 jVtn ^ ^^-5, 6, 7, 12-r h 7 k H D--f > F D [3, 2-d] [l]^>XTif fcf >-2— T 

;i/)T^u;i/&*^;ixx5^i/^£&3i^ 

fc^SnS^TfeSilB (2 0) 0Xo.-D>ff^{E51^1o 

(3 0) GSK-3&ffi«-r34&R#, 9->T/-7, 12-$?b Hn- T > FP 
[3, 2-d] [l]^>XTifb>-6(5H)-:*->> 9-^D^E-7, 12-^b PD-2,3-5?/ 
10 -OFP[3,2-d] [l]^>XTifb>-6(5H)-:t>, 2-^D^E-7, 12-^b KD-9- h 
U ^;^n^^;i/-r > Fp [3, 2-d] [l]^>Xyif tf >-6(5H)-:T>\ 7, 12->*b F 
D-2, 3-i?* h*->-9- h U ^;W^D^^;i/— f > F n [3, 2-d] [l]^>XTif b> 
-6(5H)-^>> 2,9-v^P^E-7,12->?b F P--f > F P [3, 2-d] [l]^>XTifb°> 
-6(5H)-^->, 7, 12-v^b FO-9-HJ ^l/sTP*^— T >HD[3, 2-d] [1]^>XT 
15 if b>-6(5H) -;*->> 9-^nn-7,12-^bHn— r>Hn[3,2-d][l]^>XTiftf> 
-6 (5H) 1 1-v^b F D-fi; [3* , 2* : 2, 3] Tif bV [4, 5-b] Ob* 

-;i/-5(4H)-^>. 7, 12-v^b Fn-9-* F^v'-f > Hn [3, 2-d] [l]^>XTif b> 
-6(5H)-;f>\ l0-^n^-7,12-e?b FP--f > Kn [3, 2-d] [1] ^>XXif b°> 
-6(5H)-^->, ll-^D^6-7, 12-v^b Fn- f >HO [3, 2-d] [1] ^ >XTif b > 
20 -6(5H)-^">, 11-^7 DP-7, 12- >?b FP— T >FP[3,2-d][l]^>XTifb> 
-6(5H)-^>, 9-^;i/^-D-7,12-^b F P—Y > FD[3,2-d] [l]^>XTifb> 
-6 (5H) - :* > , 9- ;* ^ )V-1, 1 2- b F P - -f > F D [3, 2-d] [1] ^ > X X if b° > 
-6 (5H) - # > , 9- y P qE -7, 1 2- V b F P — f > F P [3, 2-d] [1] ^ > X X if tf > 
-6(5H)-^>, 8, 10-5?^ D n-7, H O-^ > F P [3, Z-d] [l]^>XXifb 
25 >-6(5H)-^">, 9-7*0^-7, 12-i?k F n-12-(2-k F D^^XfJW--< > Fn 
[3, 2-d] [l]^>XTiftf>-6(5H)-^->, 9-^P^E-7, 12->?b H P-2, 3-v^b F P4 1 
zy-<i > F P [3, 2-d] [1] ^>XTif b>-6(5H)-^->, . 2-:/P : E-7, 12-^b FP— 1* 
>.FD [3, 2-d] [l]^>XTifb>-6(5H)-^->, 7,12-v^b FD-2,3-^ b^-^C 
y FD [3, 2-d] [l]^>XXif b>-6(5H)-;f>> 9-^^-7, 12-S?b h'P-12-^^ 
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JM>HD[3,2-d] [l]^>X"Tiftr>-6(5H)-^->^ 9-^0^-7, Fd-5- 
^ * >h'n [3, 2-d] [1] ^ >XTi£ tf >-6 (5H) > 
*5<fc^7,12-^bH.D-r>HD[3, 2-d] [l]^>X7ifb>-6(5H)-^>^£&£i¥ 

ckDS^n^^ti^fe^o^s^^fF^^n^^Tab^JifB (2 o) cd-^ 
5 -u>m*kfemmo 

(3 1) GSK-3§Ift§|jl^ 9— >X/-7,12-S?b FD- f >h*P 
t3, 2-d] [1] ^>XT if t?>-6(5H) g-^P^-?, 12->>b Ha-2, 3-i>* h^~> 
> Ko [3, 2-d] [l]^>XTif b >-6(5H)-^->, 2-^^-7, 12-^ b H n-9- h 
U 7)V3r P ;* ^;l/--r > K P [3, 2-d] [1] ^ >X7if b>-6 (5H) . 7, b H 

10 D-2, 3->>* h3r>-9- h U 7)Vlru*^)\,-^ >Fo [3, 2-d] [1] ^>X7if tf > 
-6(5H)-:t>> 2,9-> ? ^n^E-7,12->^b K P—f >HO[3, 2-d] [1] ^>XTif b°> 
-6(5H)-^*>, 7, 12-i^b Kn-9- h U ^;i/^-n^^;u— r > Ho [3, 2-d] [1]^>XX 
•if tf>-6 (5H)-^*>, 9-^ D P-7, 12-v^b H P—T > F P [3, 2-d] [1] ^>XX-t£b> 
-6(5H)-^->, 8-^0^-6, 11-^b Hn-fx; [3', 2' :2,3]Ti£b/ [4,5-b]-f >F 

15 -)V-$m)-'*>&&T$ 7, 12-i^b Ka-9-^ h*~>--f > HD[3, 2-d] [1]^>XT 

3iTT?&3±1B (2 0) rona.-n>if^{EMJ 0 

(3 2) GSK- 3 &mW-r&mn&, 9-^nt-7 ) 12-ykFn-l , >Fn 
[3, 2-d] [l]^>XTifb>-6(5H)-^>Sfe^(Dma^{CfF^$n^T2&^ 
20 ±IB (2 0) ©n^-P^if^ji^Jo 

(3 3) GSK-3£[fi^-r3#JK^ ^ (V) 
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Kf, |wiD^?5:oTJ;^R2o^j;UCR25«7XmM^;ADy>; kHn^>S ; 
^^l/^bHD^^Sjltm^rc^fem^Ci-Cis-T^^^^T;!/^^^ 
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h Vy)Vi$rU*^)Vm ; -COM ; -COOM ; *§V^i-CH 2 CO'OMS 

Twmznftmm$ntfefttiim<D ci~ c 18 - t;w^;«, s hh* 

15 U— ; ; -CH 2 -NR30R3i ^fl/>75/S (JIIITRao 

^il?3j!)^ 7l§tt§^f^>^D7WS; 7^ KtUTO, 

A>JW:oTJ:^Rn, R 22 , R 2 3, R 24 > R 2 6, R 2 ?, R^ ^ekt/R 29 J^tK^M^ ; 

kHD^>S;-hnvS;-hnS; T;i^3^» ; j&KfeSWIlffl 
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; Y^)y)V^U^)Vm ; - COM ; -COOM ; SfdiCH 2 COOM 

— l^^^-r^) ; -CONRaoRsig (ClJlTRao^iOCRsi^ttflBcD^^Wr 
&) ; k h'D+S/^7$ 7S ; *X7x- M ; M ; 7^7i- M ; 

TJWtf^— b« ; X)V*>T5. ; -SO 2 NR30R3ig (££TR3o:£J;tKR3i 
15 ^MIB^jt^SrW-r^) ; -N=N-R32 TVS (^^TR32 

tz.\m.Wi(Dts)^^)v. ^*u;u*fe«x;w3jN^- hST«m$n^§ms 

N-^'Jayh'l^t) <£r^T#> ; R 2 °& c fct£R24&£ ) ;cA;:R25;6 <: ];££R29 fc^ 
;KZ>IT?'; NR33^ (c^TRwfcfaKJfclC^ &mfc%\'£im&1tm&St<D%)\'tf 

u-;i/*v T9;^;us*fcttx;v*^— h3S&*-r) ;&£^«-nor33 (cic 

(34) GSK-3&Bi#-rS<»«^ >^;l/tf>, 5-3-H— 1>z?)\s 

tf>> 5-Vp^e — r>^;i/fc?>\ 5-£nn->r>5>;i/fcf>, 5-^;v^n — r 
>>>;i/fc:>, 5-^^;i/ — r>^;wtf>, — r>^;nf>, 5-so 3 
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H— r>^;vb*>, 5'-^D^E-— r>$?;i/tf>, 5-5'-^Dt- -f>i?;nf 

(35) GSK-3*aarr -r>^;nf>-3'- ; e/^^A, 5 
-3- r >s?;nf >- 3'-qey ^->A*5«fc^5 - s o 3 n a — r >^;vtf > 

ft£:&T&5±wa (2 0) OZa- n>*r£ffijt*ni. 

(3 6) GSK-3&Ra§f §%R^> -f >V)V\d>— 3'-^;/ ^v'A^fc 
^(DmSWldfP^^nS^feSJiiB (2 0) n>£r£4E3i&!. 

(3 7) _Lf3 (2 0) ~ (3 6) V^iTtlfr 1 ^©Za-O >ff^il^J©# 

(3 8) _tiE (26) ~ (3 6) <D\,*-rnfri-o<D—=L— u>msii®m]<D& 

(39) GSK-3&m^%®w&&tt%zL&&®.t?zwmm*k-%ma 
(4 1) nm^mm<D=.=L-a>m^mmm<D^m(Dr^(DGSK- 3&mm 

s k - 3 (Dmfe&mm-tzMM 
g s k- 3 <Dm&&m&-r2>mmt txn gsk-3 ©igftsMF-rsfl^** 

3 -7'J-;V- 4 — r > H iJKW 5. F^Ste, -f > F d#;w\V-;i«»#> 
> Ho [3, 2-d] [l]^>XTif tf>-6(5H)-^->^#^ -f >^;Wtf 

fX-Y > F U W 5 Fif*S#\ 3 -7'J-JV- 4 --f > F U )W V-i 5 H«t 
-f > H a A;i//^/-JHf txil IWfcWtefck mx\%& (I) ~ (III) 
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-- r;i/) - iH-tf □—;!/- 2, 5 3- (i -*^;M>F-;i/- 3- 
. <r;iO -4^ (i-^nbf;w>H-;w-3— f;W - l H- tf n-;i/- 2, 5 - 
3- [i- (3-->yy^otf;p) -T > 3 — r;w -4- (i- 

5 M > h*-jp- 3 — f JW - 1 H - If D-Jl/- 2 , 5->Mt->, 3-[l-(3 

-T^/^atf^) -r>F— ;v-3— <;w -4- (i-^^;w>h-;p-3- 
-r;i/) -iH-tfn-;i/-2, 5-^>, 3- [l- {z-X)Vtf*i'7u\f.)V) 
-f >H— ^-3-^f;p] -4- (i-*^;w>F-;i/-3->r;w) -iH-tfn 
— ;v-2, 5-^>v 3- [i- (3-*;ww;v^Dt!j0 -f>F— ;i>-3 

io — r;w -4- (i -^^;w>h-;v- 3 — r;v) -ih-hd-jv-2, 5- 
3- [l- (3-75y^ww -r>H-;i/-3— r;v] -4- d - 
5-^ab!;i'^w>H-^-3— - i H-tfn— 2, 5- 
i^>> 3- [1- (3-t \*u*$>-fu\Z)V) -f >F-;i/-3— r;W - 4- (1 
-^^;w-5-^o:— ;w>F— ;u-3— r;i/) -m-tra— ^--2. 5-$?* 

15 3- [1- (3-T^y^ntf;i/) -f>H-;i^-3— f;w -4- (l-^ 

5 - 7i-K > F-^- 3 - IH-tfn— )V-2, 5 3 

- [1- (3 -t Fn^v^nt!^) -f >h— 3 — r;i/] -4- 

.-5-* ;m*>F— ;v-3 — r;P) -iH-tfn— )V-2, 5-s? 

3- [1- (3-tHD^D^V) -f >f— ;v-3— r;w -4- (1 
20 -»-5-^hD^f>MI/-3 — r;W - IH-tfn— 2, 5-^>, 

3- (1 -^^;w>F-;v- 3-<;w) - 4- [1 - (3-kHa^Dt:jv) 

- 5 -~ ha-r > F— 3 -- f ;v] - ih-hp- ;i/-2, 5 3- (2 
-^7dd7x-jw -4- (i-^^;w>F-;i/-3— ow - iH-tfn— ;v 

-2, 5-S***>\ 3- (2, 4-'^Dn7i-JW -4- (l-^^UOF 
25 — JV— 3 — f )V> — 1 H — tf □ — )V— 2 , 5-^3->, 3- (2-^OD7i-;W 

-4- [1- (3-t Fn^">^ntf;i') -of— ;i/-3— on -iH-trn- 
;i/-2, 5-^>, 3- [1- (3-T^/^nbf;i/) -of— 3 — f;w 
-4- (2-^an7x-;W - 1 H-fc! n— 2 , 5-^>^itX 
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''COOH 



<i > h n [3, 2-dj en ^>xrif tf >-zm-*>mmfct ttn jy^ic^ 
^j*.^ civ) T^^n^'fb^^tf^n^o 7,i2-v ? th*D--r>Hn 

5 [3,2-d][l]^>Xyi?tf >-6(5H)-;T>, 2-^ D ^E-7, \2-z> t F P-f > F D 
[3,2-d][l]^>XTi? fcf >-6(5H)-^->, 12-^ t: Fn-^f > FP 

[3,2-d] [l]^>XT-if tf >-6(5H)-;f 9-# P P -7> 12->> t: F P—f > Fo 
[3,2-d] [l]^>XTiftf >-6<5H)-;T>, 11-^ n n-7, 12- V t: Fp-' ( > Fo 
[3,2-d] [l]^>X7if tf>-6(5H) 10-^P ^E-7, 12-^ t F P-^f > Fp 
10 [3,2-d] [1] ^:>XTif tf >-6(5H)-^->, 8- 7 P ^-6, 11- 5? t F P -^X / 
[3',2' :2,3 T-tftfy [4,5-b]-T>F— ;P-5(4H)-^->, 9-:/P^:-7, 12-i^t FP-4- 
^ h^rv'-f >FP [3,2-d] [l]^>XT1ftf>-6(5H) -:*->> 9-^^-7, 12->?t: F 
P-4-fc FP4^>-f > FP [3, 2-d] [l]^>XTif tf >-6(5H)-:t>> 7, 12-i^b F P 
-4-^ F=^>--f >FP [3,2-d] [l]^>XTif tf>-6(5H)-^">, 9-^P^E-7, 12-5^ 
15 t FP-2,3-^^ F^>— T> FP [3,2-d] [lM>XTiftf >-6(5H)-:*>\ 9-^P 
. ^e-7,12->?t HD-2,3-^k Hn^W>HP[3,2-d] [l]^>XTiftf >-6(5H)- 
^->, 7,12->?t Fo-2,3-i;^ h+W>Hn[3,2-d] [l]^>XXif tf >-6(5H)- 
7, t: F P-9- F U !7;i/;tD *J-)V-^ > F P [3, 2-d] [1] ^>XTi£tf > 
-6(5H)-^->, 7, HD-2,3-y^ h^y-9-h'J7MD^?JM>Hn 
20 [3,2-d] [l]^>XTiftf>-6(5H)-^->, 2-^P^-7, 12-^t F P-9- F U ^;i/^*P 
;* > F P [3, 2-d] [1] ^ >XT if tf >-6 (5H) -:t 9-^P ^E-7, 1 2-v 5 kHo 

. ~f>FP[3,2-d] [l]^>XT^ftf>-6(5H)-^>> 9-^0^6-5, 12-tfX-(t->^ 
)V0£~)V) -7, 1 2->> t: F P— T > F P [3, 2-d] [1] ^ >XTi£ tf >-6 (5H) - 
9-^D ; E-12-(t-^^;U^-^r>'^;i'^-;i')-7,12-i?t: FP— f > FP 
25 [3, 2-d] [l]^>XTi£ tf >-6(5H)-^->, 9-:/P^5, 7-fc'X-(t-^;i/*^r>*;l/ 
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2^-;i/)-7, 12-5?k HD- f > HP [3, 2-d] [l]^>XTi£tf >-6(5H)-3->, 
t-5,7,12- b U -(t-^^;V^^->^;i/^-;i/)-7,12- vk h'D-'f >HD 
[3, 2-d] [1] ^ >XTif tf >-6 (5H) 9-^0^-7, 12-5? t: H P-5-* ?-)Vtt 
# - )V * > H P [3, 2-d] [1] ^ >XXi? t! >-6 (5H) 

-7, 12-5?fc h , D-12-/?;i/^'>*M-JWf^ T > H P [3, 2-d] [1]^>X7 
if H>-6(5H)-^->, g-^P^E-?, 12-5?fc HP-12-(2-k HD^e/X^W-f > HP 
[3, 2-d] [1] ^>XTi£ tf >-6 (5H)-^->, 2, S-zS^V^-l, 12-5? t: H O— T > H P 
C3, 2-d] [l]^>XTi£tf >-6(5H)-:t>> 8, 10-5?^ PP-7, 12-5?k HD~f >HD 
[3,2-d][l]^>XTif tf >-6(5H)-^->, 9-y7 7 -7, 12-5? k H.P — f > HP 
[3, 2-d] [l]^>X7-feftf>-6(5H)-;t>, 9-^P^E-7, KD-5-^5 1 JM> 
HP [3, 2-d] [1] ^ >XTif tf >-6 (5H) -:*->, 5-^ > 5?;i/-9-:/P ^E-7, 12-5?b HP 
-5-*^;W- T > HP C3, 2-d] [l]^>XT-fe*tf >-6(5H)-^->, 9-^^6-7, 12-5? k 
Hp-12-*^— T> HP [3, 2-d] [l]^>XTiftf>-6(5H)-:a->, 
^;V-7, 1 2-5? t H P--f > H P [3, 2-d] [1] ^ >XT if tf >-6 (5H) -3r >. 9-7 P 
-7, 12-5?b HP-12-(2-^P^Xi;i/)-< > HP [3, 2-d] [1] ^>X7if tf >-6(5H)- 
7, 12-5?h H P-9-* f > H P [3, 2-d] [1] ^ >XXif tf >-6 (5H) >, 
h^v'— T>HP[3, 2-d] [l]^>X7if H>-6(5H)-^->, 9-7 
;V^-p-7, 12-5?k H P-12-(2-yp^xi;i/)— f > H P [3, 2-d] [1] ^>XTi£tf > 
-6(5H)-^">, ll-^P^E-7,12-^11 HP— T > HP [3, 2-d] [l]^>XTif tf > 
-6(5H)-:*>, 9-^^6-7,12-5? t: HD-2-(^fJH5;75>H>HQ 
[3, 2-d] [1] ^;>XXif tf >-6(5H)-:t>. g-^Pt-T.^-^t Hd-2-(^jM> 
^) -- T > H P [3, 2-d] [1] ^ >XT if tf >-6 (5H) 9-^ P ^E-7, 12-5? t: H P 

-10-t HO+W > H P [3, 2-d] [l]^>XTif tf >-6(5H)-^->, 9-^P^E-7, 12- 
5? t H P-l 1- 1: H P * >* 5 t ;U— T > H P [3, 2-d] [1] ^ >XT if tf >-6 (5H) >\ 
7, 12-5? t: HP-4-k Hn^i/- T >HP[3, 2-d] [1] ^>XT1f tf >-6 (5H)-^*>, 
7, 12-5? t: HP-2, 3-5? t Fn^M > H P [3, 2-d] [1] ^>XTif tf >-6 (5H)-^" 
>\ 2, 3-5?* h^>-9-~ Hp-7, 12-5?ti HP— T > HP [3, 2-d] [l]^>XTif tf > 
-6(5H)-^->, 9-->T/-7,12-5?b H P--Y > H P [3, 2-d] [1] ^ >XT if tf > 
-6(5H)-^->, 2,3-5?* b^i/-9->'7/-7 ( 12-$?t FD-^f > Hn [3,2-d] [1]^> 
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XTif tf >-6(5H)-:*>, 9-r. h a-7, 12-5?fc H P-f > Ha [3, 2-d] [l]^>XTif 
tf >-6 (5H)-^">. 3-(6-^V-9- h U ^;^np<^-5, 6, 7, 12-5=- H 7 1 H P-- T 
> H p [3, 2-d] [1] ^>X7i£ tf >-2~Y ;W :/p tf h >J ;k 2-^0^-9-- H n 
• -7, 12->*t: HP--T > Hp [3, 2-d] [l]^>X7if t!>-6 (5H)-;t>, 3-(6-^V-9- 
5 H U 7 ^^;W5, 6, 7, 12-t- H ^ t H P—f >HP [3, 2-d] [1] ^>XTM t! > 

-2— r;WT^u a- hu;K 2-(3-t h*n^v'-i-^pt!^v) -9-bu 

5 L ;V-7,12-^t:HD-1'>h*n[3,2-d][l]^>XTiftf>-6(5H)-^->; 2-3--H 
-9-^P^-7, 12-^t HP~f > H P [3, 2-d] [l]^>X7iftf>-6(5H)-*->\ 2-(3- 
^-^rV-l-y^^;V) -9- h U ^;1/^-d^^;1/-7,12-t- h ^fc HP— f >Hp 

10 [3,2-d][l]^>X7i£ tT>-6(5H)-^>, 8-^ P P -6, 11-5? t H o-fi; 
■[3\ 2' :2,3]Tift!y [4, 5-b]<> H-;i/-5(4H)-^->, 2-3 — H-9- > U 7Mn^ 
^;i/-7,12-5?t: HP~f >HP[3, 2-d] [l]^>XTift!>-6(5H)-^->, 7,12-5?t: 
HP-tfU H[3',2' :4,5] tTPP[3,2-d] [l]^>X7i£ tf>-6(5H)-^->, U-^JV 
-7, 12-5?t HP— f > HP [3, 2-d] [l]^>XTif bf>-6(5H)-^->, 2-[2-(l-t HP 

15 *ri/i/t7U^ : i/)V)X.?'~M -9-HU ^;l/^P^^;i/-7,12-^bHP-f >HP 
[3, 2-d] [l]^>XTif H>-6(5H)-^->, 2-v-T / -7, 12-5? h Hp-^ > Hp 
C3, 2-d] [1] ^ > X 7 if t! > -6 (5H) - * > , 2- 3 - H -7, 1 2- V s H P — T > H P 
[3, 2-d] [l]^>XTif tf >-6(5H)-^">, ll-X^;!^, 12-5? t: HP— T > Hp 
[3, 2-d] [1] ^>XTif tf >-6(5H)-3->, 8- * 5P;l/-6, 11- 5? t: H D-fx; 

20 [3* , 2' :2, 3] 7 if tf / [4, 5-b] < > F— ;Hi (4H) 3-(6-:**V-9- h U 7 

)V* P ;* ^;i/-5, 6, 7, 12-^- f > H P [3, 2-d] [1] ^ >X7if tf >-2— T 

&tf&ns„ *T«b-r>5?;i/tf>, 5-3-H— f >5?;nf>, s-^p^-o 
25 5-^pp— r>5?;nf>. 5-^;^p-<>5?;vtf>> 5-*^;v 

-- f>5?;l/tf>, 5 -^XhP— T>5?;i/tf>> 5-S0 3 H — r>5?;l/t*>, 5'- 

^p^e — r>> ? ;i/tf>, 5-5'-^nt-^>^;vt*x s'-t/p^e — r>5? 
;i/tf > 5 -x;i^>m, < >5?;wtf >- s'-^e/^^a, 5-3- H-- r >5?;v 

M >- 3'-^/ ^->A*5J;^5 - S 0 3 N a >5?>tf>- 3'-^/ 
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. jbtf, (i) ~ (v) -z&gti&te&to&Zrti^tifc&to (i) ~ (v) tv^. 

fc£f5 (I) ~ (III) ^itfft^fe (la) ~ (Ilia) <D#^<7)^«lC*3ViT, 

JWfcWKifa^WK x^;k yDtr;k -fyyatf;K -tv^;k sec 

#Wt^>^n^ntf;K ->^d^;k ->#n^>^;k v^a^^k 5^ 
15 (iii)teJ&T;i^~;k>bTfeJu 09*.fcm«, ^*fe«at^©^ic 2~8 <DT)V 

(vi)TU-;WtbT«, 6-14 ©JWR^, rlStfcfiHl^©7>J 

25 *tfsns. 

1~3<ZX Aoy>, ^77. xba, kFn^X #;ki^>, tt)Vn^)V, 75 
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3r;Ki)£|WIST&£o 

M7;v+;Hcfett§tt* (vu) o^igT&tffcgicJnTU mz.m&WL7)\<* 
0!l;U*BifcSc 1-3 <Z)> -(£^T;V3^X fcWC7)Vn$-z/ts)Vi$~)V, /\ny>, 

-f>Ho*^AV-JHi^ -T>HD[3,2-d][l]^>XTifH>-6(5H)- 
^>>?;Ut*>^##:, fc-&4& (I) - (V) &&XM£Gto (la) - (Ilia) 

mmm.. mmm^ mmm.. u>@£}&&£<D«ii^ mmm.. ^u-omm. 
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i 

fc'X-f >HUKW5 KBHIMtU 3-7'J-Jl/-4-f>F"j;KWSHi 
-f >Fn#;W\V~;V^lf#, -r >FD[3,2-d][l]^>XT"fe*tf>-6(5H)- 

*>mm#* -(y^)v\±>mmw. o&m a> ~ 00 &&xstt&m da) ~ una) 

EP 470490, WO 93/18766, WO 93/18765, EP 397060, WO 98/11105, W0 98/11103, 
W0 98/11102, W0 98/04552, W0 98/04551, DE 4243321, DE 4005970, DE 4217964, 
DE 4005970, DE 3914764, W0 96/04906, W0 95/07910, DE 42179464, US 5856517, 
US 5891901, W0 99/42100, EP 328026, EP 384349, EP 540956, DE 4005969, EP 508792, 
WO 99/65910, WO 01/037819 ^Jdffi«©^*fctt*ne»fc*(iCfc^JC«k 

GSK- 3©gttSfift5»RibT, short interference RNA (siRNA) 
SflSffif GSK- 3fc#T5 siRNA te, ^-<£> RNAi «k O G 

SK-3©3S3i£ffllfWU GSK-3 0fi&te&PJ.$-r^ili^T^§, 

siRNA te, ^©t>CDS#^*fflflai^i^A-r«. ^tti^TG SK-3 <£>?£14£lfi# 
■T«Ilt*«T?#*S3&\ siRNA^HT^^i7^-^»F^^#A-r^ilt^J:o 

thGSK-3 \Ztt-?Z>%%z&it£. siRNA £f£$Sf Sfc&t-fc*, 8&*©W^— 
ffif©l 9^J<7)4 1 T,yTri>S^«^h->>^*^30~52%-t?fe^^a:,3' 

>-e&&;i£, 13 sio«a^u i9 #s©m^7t- 
c £ , 19 #s cD^s^yj yym$y v k> # 
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-e#£<, *<D9—?v hIB*iJ©:tl>:=fRNA©3' 5fci»lC 2 :&«©:*# W-^K£r 

rfRNA©3' 5|dBfc2ltt©^^^^F*f^bfcT>^fe>Xtfl*U=fRN 
5 A©W#fc/Vf:/U^;C2tf*C:£fcJ:D, khGSK-3l^tl)M^ 
. siRNA ^t5C<t^T#5. siRNA ©-&J&, lt& /W^U^Xtt«*&^ 
J*lCJ;DT»rffiT*/6^ 01 Silencer siRNA Construction Kit (Ambion 
&JB<^ •*f*©^nhn-;w^'5^ifc«kOIIJfi-rsca:*«T#S. £fc siRNA 

T"SJtrT?&5/0*> mfOit, piGENEhU6 Vector (iGENEftil) tC±|B©^fc e fcD^ 

tRu^-y^ hmm<D*v 3dn A&mt?u hu—Mz^xm.^^z\t 

\Z£?)ftM~?Z>Z.Ltf*V%Z> 0 siRNA ^ siRNA ^ ^-©tt^^Cf 
Att«*&*&te<fc8*ItBT?*£j&*, 0!!;Lfcf Nucleofector Device (Amaxa *t®D 

2. GSK-3©*gte&a#*rs«&»©JflSR8s 

G S K - 3 ©ffittSBtt 5«RO«!SRSIt Ci3 «ifc%ft©#ftT, GSK- 
3 , GSK- 3 IliDU >K-ft:$ns^^ HM^ATP ^^#$iirfe^i. 
[ii] &W(Wn(D#W&-T, JrfB Ci] OGSK-3, GSK-3 t) U >Wb£ 

20 ns^^F^tfATP&^^fc*^©* mi u>^$nxv^^ 

^F©«*l£, JtttU Civ] &ifc#rSt©##&TK:it^ ^m#f«©#ffiTfc 

25 fflfflraE&3fe©«f«4SK «Bj!aw±m^iS5±ts**©««* r Mmfczv&mm* 

GSK-3ttm GSK-3<Dm&&tt**<DT*&n\*ft\Z.mfe2tlfc\t* 
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icsau ^«iM^^-r§^^^tCcJ;D^#-r^^t^-e^§ 0 gsk- 

GSK- 3&3-H*rsflte?T*n«iRffclRS$n^: 
GSK- 3 a&tcteP&U-F'T&Mfctt&tf&Z.ttf-Vg. McfoM\Z\$mPm 

^eM^iR^M-^-r^ eukaryotic initiation factor 2B (eIF2B) MS 
H©T5>KBB^I+Tf, GSK- 3\Z&V U >Kfc3nslMfc£'&*rT$ y^BS^J 

£LT Er- 33 P] ATPSiK &mmm&&T* £fcte^#m##SETfc:33 

^x, g s k- 3 tccfc^^u x-yy&tmmtircfewmmvv 
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3. wmn^M 

gs k - 3 <Dfe&&uw?&®n&r£\z^(Dmmmm\zm : &t£nz>mz. nmn 

%>\^x& < *a znx^z&Mojjmz £ d wm?snz>o 
ws-mmz* mm\z^vm%^mmu%<D^m-r^<Dmm^v<.mn^rz.\t. 
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-m> mmu mm\. mmu zmmmu -QmMtzZfrzmnznz 
g s k- 3 <Dm&&mw?%wn&fc}z^<Dmm¥mzf?®isn%M(D&4m 
j»f§ete«fcDSft*a*, m^mnom^ j&a-a^d o.oimg~ig, #F£b<teo.o5 

— A^D 0.001 ~100mg, $?^b<^0.01~10mg Sr— B— lH]^:Vibl&|El^#-r^c 
4. #«#«IBJ!a©n3.-D>«f^ffi3i»J 
#^i^Jia<JDna.— U>m%M&M2i\-Z. invivo invitro fccfewr, # 

Ssfc: «fc 9 Z\ 
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s k- 3 (om^mmT^m^rc.\t^(DWM^mz^^n^m^> mmm&fc 

Sl^e>^#:#^ifflJia^St#T§.^tUTi^ J. Neuroscinece, 19, 8487 
(1999) Genes a Develop., 10, 3129 (1996)IBm©^{C2pi;T, 

£fc> fc h^e>^##Sf^ifflIia^#"rS^^tUT«, Experimental Cell 
Research, 289. 378 (2003)|B«©^KUPCT, AWt^v'-ia^TffgM 

10 5 j@/cm 2 @^O^#:#^#«(c:^bT^ ^a-D >fr£#ii5!l£ 100nmol/l 
~100Aimol/l ©«&TftUB£l£SE£#0a;l^. fcfcU U^AS&Ki^H 
S^WK:ffFtSF$ns«[» 100Mmol/l~10mmol/l ©«STf^ffl$i§:§ £<h/W £ b 
V>o ^#:Wi^#«i^BJ©^3---n>iT^{SM^M$i±, 37'CT5%CO 
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2 #fflMT. 4-14 BP*1> 2 B*#fc^*fcW:»4MI«*^b^6#M* 

Stl^iTnC9i0%T 5 bJ;Vi^ 1%(DN2 supplement (Invi trogen fttD Sr^tr 
DMEM/F12igi& (Invi trogen tfclS) bW 

ire* rw*. ;\>^>h>mmm> &&&&&& rnmm^mmwat 

x/ufr/u. Tf&wm* m^mm, o^m&&z$mwmu£*$>tfz>^£&x* 

&5&W<D&mm£M&> in vivo \z&^T~=l— d *M£J&ft&J!& 

d (hKlck t) - rL-P >ir^^^W^m^i-^ £ £a*T^5<DT [Cell, 110. 
429 (2002)], m.sk. 6-hydroxydopamine(6-OHDA)i9:#*fc»*'f^>KtS:#^©* 

&#;£i*i:bTte> M*.fcf#fi lkg £ D 100xig~10mg, £?£b< 500;ig~500ng 

b— mte^v&m&^-r&o mmft& J 3'fc£<Dfp&n&&<Dm&, #«ikg^ 

X> 10 ug ~lmg , »^b<«100Mg~100hg«r--B--llincVib^ilI^-r^>o 

it^fla^^^^<h^^^>yn^Ex^4 i >;^U> ? > (BrdU), Green 
Fluorescent Protein(GFP)^-^;tf^ Yi'#—^<ntoi&WMftfflzM&rP : & 

l a -is^v^jftiaa^L/T 10-20 b 
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W-faffim^fr V (D BrdU Wi&MM%t&&X$%xm m^B^mzMt^^— n 

7. u>m*k&MM(Dmffife 

##0i2|B®0^S-et#Tf I. ANSC-7 fl£ £ > 1ml <D IX (D N2 
supplement (Invitrogen*fc§g) £ 20 ng/ml £>FGF-2(PeproTechS:§£) fr&tf DMEM/F12 
lg»^Xo^:^U^-;V-^>^«i;tK^^->-en— hlfc 12 ^igft-x-f ^^^-fc 
lft^fcD 1.8X10 S <@$#, — ^>^roL^-h-r^>. i^*^€r, FGF2 Srg'irf 
0. 5%CD^ff^JfiL?SS:tX 1«<D N2supplement fe-g-tf DMEM/F12 (Invitrogen ft 

PBSdnvi trogen #M) DMSO T 0. 01mmol/l~5mol/l <D^fflTg«*JK:#iRb 

fcGSK- 3(D^tt^ffi.$i-^>#>K^n^n 1000 ft<D 1 ^*miPi-^o l^ltn 
> h a— )Vt. bTl^^SO PBS DMSO £r»r3"£o 

^n^n©G s k - 3 ©tgtt^iitstii^Aofc^iiW 

m izm&ls 20#fHJ@;tT£. 0.3% TritonX-100 {-Til y -f <r 7.9 *±$SD 

.£-^trPBS &m^fc 5 ftm<Dffi&& 3 PBS T^bfe 10%-\^ 

)3^jfiL« (DAK0 %h$S) ^^T«2^n«^>^m l^ibT 
PBS T 1000 ^IRbfc^XinlTujl (j8 ^ol-^U >-f V ^IH) irt# (5^ 
V T;VHU y^StK) Sr4 < CT 16 P3IHRJ&3i*£. 0.3% TritonX-100 

&«&t* pbs &m^rc 5 ^<Dt5fe#<& 3 mm^M?* 

Mz, 2#itn.fctVT lOOOfg^bfc Alexa Fluor 488 a >^:x^~ b-^#f7 
tfTs IgG irifc (Molecular Probes *fc$D ^MT 2 BtraSJ&££o nn\Z 
Bisbenzimide H 33342 Fluorochrome, Trihydrochloride (Calbiochem thtt, 
H33342 £BBT) S»«*lMg/iil (C&^xfcS K^lTOU ^^IfefitS. PBS fc«L 

0 © Tuj 1 i#tt^3.-n >^^*^> 
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mmwi :M{bv^&iz&z>-x.-u>m*£fem (i) 

±127 <Djjm\Z&r> > ANSC-7i^J]a©^bg|^^PBST0.01, 0.1, 1, 3mol/l 

^*t§£) &igmWL<D iooo#© i nm. mc-7MM&^~?z>%mzm]snv. $Mb 
mm&§ a a©-o.-D>m^^f ^©igm, Tuji ^(ozL^-uymtm 
mrno-oi, o.i, i, 311111101/10^ u^^A-e^-n^m.i, 1.3, 1.8, 2.\mt 

UX) (itfbU^A lmmol/l ^JbTWSc^& D), i£4bU ^A^SKl-fe^bTit 

10 jnbfeo ttsmo\/\ omkv^v&\z&&mzM2m&<DMmmk\tmkv^y 

fb'J^Afci ANSC-7 m<D-i-P>ff^{E5if^ffl§W-rs^^^Bje»^^^o 
feo ^^^yn>ha-;i/T*^<b^-hU^AT^Tuji Htt©za- 
P>m»^S0.01, 0.1, 1, 3mmol/l m^l.O, 1.1, 1.2, 1.2^T^:T 

15 mmm\zm<, ^a.-u>m±Wi<Dmmm^^mm^^>\z^Wi^\t.fs. 
mwiffl2 : mw?-vk.\z&z>zLx.~-u>m$Lfcm (2) 

&&%(D^&%frE?fr&mt>fr\Z~?Z>fclsb. U^AtCjcD BDNF Bcl-2 

20 ©^^^t$n^^s^&^*e*j rt-pcr \z& vmrnvfr. 

.ANSC-7 2ml © 15K<£> N2 supplement t 20 ng/ml CDFGF-2 DMEM/F12 

4.5Xl0 5 ^l^^:^J;a^ffi-7^S#> -i-f^a^-ML 1 Tt^tt 
fr£RNeasy mini kit(^T^>%tM)^fflViT^#7 p n hn-;HC^oT^:RNA ^ 

25 istftLfc. ^Komm^i\mm^m\z±msm:^x^^mm\,tco t<o5 

% 2K\Zfe 3mol/l ©^bU^^7A^l§%© 1000 1 §*^'J(D 2 Ttfcte lmol/1 
(D^bU ^ASrigifc© 1000 1 §*^iPbfe 0 2 T^tel^M© PBS £ 
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tefritmmmi&frz 6 rna ^rnvtco ±iST5i#b^ sug <d± rna 

10/xl © 5XDNase buffer, 0.5/il CO RNase inhibitor (40U/# 1)> 2.5/xl CO 
RNase-free DNasel'(lU//zl) (K±yn/j!/tS) £^n^njn^ $M7KTif« 
5 50/U thrco 37^7? 30 #F*1SJ&£-&£:^ 7i/-;V/^nDJKMMl 

DNaseMSbfc# 1 ng <D± RNAK: 0.5tfg/*U *U ^(dT) 12-18 y^-T^-S: 1 

# i tnx,mw7k-cm®m& unit bfcoestn? io&Mmmvit&k±r&&&\s* 

4#1 CD 5Xsynthesisbuffer(Olf hPv ? x>^fcig)>l J al CO lOmmol/l dNTPmix, 
10 2#1 CD O.lmol/1 DTTUtf 1 CD 200U/m1 Superscript II RT« >tf h Ui^^y^tU) 
42'CT 50 ^^^b^io WW 5 #FRli0^b7cm2k±fc 10 3f B lB^fco 
^^RNaseH(2U//il) «>t£ h n>?x>*t») S 1 M 1 JnA, 37«CT 20 #IH!jEj£ 

iiCift3>hD-;Hi:L/T7y HK©£RNAj&>& cDNA £ffr&b£:o 1 Ml 
15 COMcDNA^> 2^1 CO10/imol/l 1 1 CD DMS0 (t^J^fT, 

2 /x 1 CO lOXExTaq buffer, 1. 6 m I CD dNTPmix, 0. 1 p. 1 CO ExTaq(J^±, 

^*7A^.^^^q^^-^;w^^^-^fflViT94t:Ti^raMa^94r 

•C 1 ftffl, eor-e 1 ftffl, 74<CT l.^M<0^^^ft, Be 1-2 £46Jg PCR ~C 27 +r-f 
^;WBDNFiiitifflPCRT35U--r^;|/i^t9jgb^n^ncO cDNA$Ttf-£fi'l®£l*fco 
20 Bcl-2 COiiiH^«@a^J#^6^J;^7T^$n^>mSg3^J^e>^:^)^ DNA 
BDNF ©iii|B»CttBB^J##8*<fct^9T*$n*tta£B3^6^*'&^ DNA 

25 ^#$1) T^mbfCoBcl-2CO/t>'r ; ^«^b^m24B#F B 1B*5«fc^6 Bit 
izmt U 3^ AOiftftS <£ D aC<bb&3^o feoBDNF te^fb U 9^ A 

BDNF S^bfcJWIia?E«I<|l!l©»*Ttt^< ,^U^A«^@WfcX^-D>gf^ 
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\Z&&h<D^&Z<Dfr*Wt>fr\Z-?2>rz&s U^i^dcfcS ANSC-7 *fflfl££*fr& 
±IB 7 D> ^U^^A^^3mmol/l £5 ANSC-7 *fflfl& 

^wT^^fife^irauT 6 Bmmmv.mt'j^^mmvxmm^rci ansc-7 

«^3>hD—;i/iUTPBS £^inLT^b£: ANSC-7 «<h£s in situ W 
MMfcU^tfAra ANSC-7 *HI&<Z>T#1 — : ^X£fflf[§!lb&V>d£asiK£^<fcfc 

m\zMTz>&$tifem 

±fB 7 <D#i£fcJ; D , ANSC-7 «©5Mt:ll#ll#lC, igit&^GDi&gj&S 5^g/m 1 £ 
fcfci: 25#g/ml Jc^^«fc5^'i'>XU>^i&^mJni"^t«t ; b^ ^ig^OO 
XU >£^tfJMte:, *li6g£#* 0, 1 :fc£r£3nmol/lfc&£J;5t;i:&teU^A£ 

^<Dmm. 3mioi/i cD^bu^^Aicj;^>nrL— u>mmm^ 5Mg/mi > 
^u>^#NfJcit^ 25Mg/mi 0^ >xv >#&m-e o.io mttevmrnzmrfi, 

±mhmmo-^mzx. <i>xv><Dttt>Q\zmmm.&Q> 1 ^fej^r^ 
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mol/l \zfS.^>^\zy^)V7.n^ >£J&H&t£gsiJHU WBkSLifi 0 ^.TcU. 3mmol/l <D 

iflU 5/xmol/l 07^;VX3'J >T"W6ni.9, 2.2fgT*&£CDK:*|-U 3mmol/l 
OD^U^A^Btt^n^n 1.2, 1.1 fg<hiP#b^ofco tot, jftfc 

U ^ACDtlfttfH^ LTH G S K- 3 ^-iV ~> h-;i/~ 1 - U 
T 37— if^-fy ->b— ;V-3^U if^e>nx*5D [Nature, 417 , 

292-295(2002)], < >X U >t7*^X3 U >teF^Jg#HCG S K- 3 (Dtefe 

^>ctf)m^nx^^moi. ceii. bioi. . 19, 4989-5000(1999)] . 

^tt$l5 : GSK- 3 ©SftWMF8JT?&* SB-216763 j.— □ >$r£ti&i 

&mm 1 flB«©^rflsfc J: ^^ufeG s k - 3 o5i^ia#^J^ bx^i sns 

SB-216763 [Chem. Biol., 7, 793-803(2000)] 0. 1 0. 33mmol/nc^:?> «k 

5 \Z DMS0 fc}gfl?U ±12 7 ^rO 1000 3 ANSC-7 

t5«sit, ansc-7 mm^<tmmm\zmmv, ftitmm&e B@©-a-n>^ 

^0*8^ Tujl 1. 0/xmol/l CD SB-216763 tdefc 

oT^ni.2^> i.8^^^J9^fe#69ic:^rlc^iiJnbfco iot, gsk 

- 3 zmRmzmm-? %m&&m^>4k&®\z <t x> -=L-u>m*k$:fc.m-v%z>z. 

gift til 6 : G S K - 3 ©B&#aiT* -5 9-7*n^E-7, 12->?t: F n-<> H n 
[3,2-d] [l]^>XT-fftf>-6(5H)-^-> (Kenpaul lone) \Z&Z>~=l— O >§r£{£it 

^K#g i fc»bfc:#ifefcra*i©#8sfc j: d , g s k- 3 ^.ttfiM # u >fe#i£ 
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*i — *tf(ETr\ CDKtffcT)©Ea*?ai£bT£l£>$T.3 KenpaulloneCBiochem. J., 
371 , 199-204(2003), CALBIOCHEM 0.5, 2 5mmol/l fcte&cfc^ \Z 

DMS0 ICiWWU ^«?£© 1000 1 ^»0D^ DMS0 *S£*j££\ ANSC-7 TOSr^Wt* 

zmmzmnv. $Mbst3*£6B@©Tiiji i»tt-3.-a>ft*««fbfc. bh*=i 

>hD-;^UT^i© DMS0 £gs}jnbfco Sfe^iC, CDKIfi^JtLTfc! 
e>n, G S K - 3 iiUt A; IBHF L & V* Roscovi tine [Biochem. J., 37 K 
199-204(2003), ->^7^ F U v J-%m 2, 5 10mmol/l \Z?3:Z>&5iZ 

dmso tejg#u &mm<D iooo #© i dmso m&&. ansc-7 am^^rr 

^(DmM, Tujl M=~3.--a>^teJf«^0.5Miiiol/l ©Kenpaul lone Tiffin 
>hD—;i/tlt^bT 1.3 iB> 2mdio1/1 T 2.7 fg, 5Atmol/l 7? 3. 7 BtfctK 
Kenpaul lone ©^^#^#jK:W;t fcitiJll iS&itS 2 jamol/l © Roscovi t ine 
> h D-;i/£tM£bT 1. 0 fg, 5/imol/l T1.2E 10m mo 1/1 T 1. 1 f&T 
»0-en-6nW*IS»*l<, Roscovitine Tujl — jl— a>»©iiiPf4S8e> 

e>n^ofeo tot, Kenpaullonett—a.— D>«f^{S5if^ffl&i#'fe» ^t<Dfcm 
\$ Kenpaul lone ©CDKEa$EHre«&< GSK- Sm&fe&lZ&ZhW&Z 

JBUbfcO, U3^A, SB-216763 KllS6-r, GSK-3^firr5ffitt§M 

£U*0!I7 : GSK-3 j3 jte^^^^^^^-a >if^©«J 

Neuropathol. Exp. Neurol., 56, 70-78(1997)] , T)Wf\< V— ffi¥£fc<DMmt 
G S K- 3 /3 ©H«&9i 5 j&>fc"TS;fe:«K f£#:#iS£#^II&©~^-a >'^Mbte*fT 
5GSK-3 /SUSB^©^^ Whotf-f ;VX^^^-^ffiV>T^Mbfc 0 

SK- 3 /SJte^Sn— H*TScDNA*«T©«k'5K:Wli4bfc. 2.5m 1 ©$*M 
cDNAfc, 3m 1 ©@3^l#-^l 0&<kZ$l 10Mmol/l O^'f^-tyh 

(^D U d'tt^), 5m 1 <D 10 XPCR buffer for K0D -plus-, 5m 1 © 2mmol/l dNTPs, 
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2 m 1 © 25mmol/l MgS0 4 , 1 m 1 © KOD -plus- DNA polymerase.CEUi, WfcffiW&M) 

& 31. 5 n i os£M7K^ja^.,i^-^;nj--r # y — &m v>t 94 e cz? 2 #f«i«*am, 

94*01? 15#Pb1v 60 t CT30#r^^ 68*CT 1 # 20 ©1M y;i/£ 25iM^;i4£D 
. Mb, cDNA®rJt£*i'l§£i2rfc. 
5 --7^GSK--3/3.©^-i£^te££5^T&£8 5#@©U> ? >^S^T 

^X^^C^Mbfc^SJyy hGSK-3 3 jl^CProc. Nat. Acad. Sci. 

USA, 92, 8498-8502(l995)]«rn-H-r^cDNA«r^1i^£J( > T©«i;-5^p^b^:o 
2.5m1 ©i4i7^ hGSK-3 i3it^^n-H-r^cDNA^Mi:bT, 

ia^J#^l O&cktf 1 2^£&3y B y-f V— fey h&fflVvr&SSiyy hGSK 
10 -3 0©5* *JB«IB4^cDNASiiffiISii-, BB#I## 1 l*5J;tKl 3j&>Sfc£ 

:/y-fV~ fey h$ffl^TfSl7f hGSK- 3 j8©3' *Sgi^cDNA 

^iiiH^ii-^:. ^no^ScDNAOi^^iStLT, S3^J#^ 1 0*3 

££51 D5^!5:5^7'f7- fey h&ffl^Tfll7-y hGSK 3 j3©^gc 

DNA&JS4B£li:fc. 

15 iF£IS33ci; tf3E#|S*n^tt©«!tBKJ&St& 7i; — ;w/ y o n ^jl^AMI b 
fc©"£xyV — ;P£in;lTi£jg3:£i2\ QIAquick PCR purification kit (^7^> 

HfcV*T lOwg © pCLNCX ^7X5 h^y* — (IMGENEX KI10m1©10XM 
/ty77 — % 5 Ml ©HindlH (^jdWttUD Sim*.* MMtK^JPA-T 100m 1 

20 tU 37 , C-TM2 l$MKj£S"&fc, RJS«t*7x/— ;V/^PD*;i/A«lSbfc« 
X*/—;i/£iQ*TDN A 32^1 ©SSIS*fc»»bfc. KDNA»« 
\Z. \vl 1 © lOXBlunting buffer, 4m 1 © KOD DNA polymerase SriP^., 72*01? 2 # 
MRj££l§:¥it5fc*iMfcb;fc. S^^>'x/-;i//'i7nn^;i/AMSbfcmx^y 
~;i/£iO^TDNA£$£ji8:£-fr, 43m 1 ©«tt*fc»#bfcg^ 5m 1 © 10X 

25 Alkaline Phosphatase buffer $$&J$ 2m 1 ©Alkaline Phosphatase (SA±, 

y/Vf:t*fcSS) ^Jn^_65 < CT30^r^JS$ii-feo TO^7x;-;V/^ n D3fc 
;WAffiabfc©^X^/-;W^^TDNASftlR$^«nSl7Kfc»<»bfc. 

£ ©TO b & pCLNCX y*y X ^ Y*<>7d? — 3Mg t±IBTilItfc SMg&K^M* 
fc(4«m©7y hGSK-3 /3jte ; F*3-r 5 *rScDNA&S'&b«l|** 
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iOXTliil <hU 4tfl CD ligation high (ymW^tM) ^UaX 16t:-C 12 P#WJK 
JfoZtto J! tlSr E. co_U DH5 a 3 >fc^> h-fc;J/ (^'TJ^W b 7 > 

Jg^U Endofree Plasmid Maxi Kit (^T^* >*h§g) £fflV>Tm#:7°n h3- )V 
5 CtoT pCLNC-GSK3 /3 ^ ^ 7. ^ H DNA pCLNC-GSK3 3 (K85R) ^7^5 H DNA 

WTF<Dti&W-()VX'<t7?-&ftmV. ANSC-7 M©n^-D>^b 
l:Mt)-5ilg^bfc, £-f, PCLNC-GSK3 /3 , pCLNC-GSK3 0 (K85RK 
3>hn-Jl/T^§ pCLNCX ^^X^ K^^ — DNA15/2g ^rtl^tl pMD. G 
10 7.^ K^^-DNAOKHV— ^flBWJ; 0#^-)5Mg * 2ml CO D-MEM high glucose 
igife (-T >t: hn>>x>ftil) fCigj^U Transfast transfection reagent C7°P 
^^tD^^T^o hn-;H:toT, MBKUBScbfe 293gp*fflfl& Ofcffl 

h^>X7xi7>-3 >C9 3 B«fc,iSfil±i!l* 0.45/zm(D^^;l/^-(Millipore 

ft^'JJD^a-^ (BSQiaiW »U jgftCriR (BftX«») £fflV>T 
50,000Xg, 18'CT90^KjS'C,>^«tbfc. ±**&|Sfc3cU tfcJRLTV>3SM > ;i/X& 
15KCD N2 supplement t 20 ng/ml CO FGF-2 £ 8tf g/ml (D&fc^^rW * h U > (>- 
tf-?T)V H U v^*t») S-g-tT DMEM/F12 WllSLfc. 1 fc^bfe7jfe 

? ~> 3. ic 1 7t ^ 0 1 . 8 x 1 0 5 m ^x—mMm u ^ ansc-7 e> is^-hm 
v*T«^-r;i/X!H»«ES»ipu, 37^ 5*co 2 mm<D^ 2 P#r^ 

25 itt3>hD- pCLNCX .fcO^bfcU'bD^'f 

$i*#ib2i*fc ANSC-7 SBISt It ^ pCLNC-GSK3/3 «fc Df^Mbfel/ h UV( 

3%^(C«i!>b^:o —77, pCLNC-GSK3j3 (K85R) «k Df^IUfc 1/ h P*?-f ;i/XSI 
iflSft*f#fc3^ViG S K— 3 /3 (K85R) £ift«!K£i£$Mb3'&£«lfl& 
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4%#<, l^tta> hD— pCLNCX J^fl^bfcWhD^Jl'X^^ 
5 tot, TJlWVf GSK-3i3 ©?S5565IK:«k5««l4HF© U >K 

10 -3|fi^JfcJ;5PftJ©0|i£ (1) 

T;V^A-T ^—^©I£BT?&S£#*£*lTV>*4&RT&£ [Proc. Nat. Acad. 
Sci., USA, 98> 11039-11041 (2001)]. Aj3[l-40] (BI0S0URCE th») £0.1% 
(v/v)bU7^tn»» (^^-f-rv^ftfi) T 10mg/mnc&5<fc , 5K:i§£?U 
15 25t:-Z? 1 mmUUVtc^ PBS T 0. 5mg/ml fctRUfc. 25'CT 24 BtFIMUT^ 
^#£^J&£i*[J.Biol.Chem., 276, 42027-42034(2001)] > m&M l.lZ^UfcJjfe 

tmmommz&Q msc-immco^mmm \zmmmo. img/mi ^s^-sid^ 

telftbnu 1^143 >bD—;nctti^«ao pbs s^jnbfc. 5Hb«^»2B«, 4B 

20 $c£$!l^bfe 0 

^-o^m. Tuji m&~^-v>mz£;&mA 0 <ommz^r>7 sxt«fc*^ 
u^o tot> 1 ^*57;ny;w ^mau \z£k>~ 

-3Ba#S!ltC<kS«HlHl©#l^ (2) 

£BJ£>/W;:T3fcgK #-&!EA/3 ©MSC-7TO^*ft-^>T^b--'>X{l£5i^^ 
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rnwiM 8 tmm<D-%mz& q\ i&mm o. img/mi <d^ia 0 £^rr&$Mt;M 
%ft{kffimmm\z&Y)ft{bmm\sfrwsc-i annate insituffliajaaffi^v k 

tt&U 2. 44 ^5 U Wl^fe 0 ©7^ h -~>7> > b bfc„ 

— ~>X(£jI £ 9 fe^a-D >#.ffc©fllfi§!l «fc 0 #® £ $ n§ Z. £ # 

K-3|fi^JK:<fc&WJ©fi?I& (3) 
^a^I 8 t ra«©^ffiJC«fc t) , 0. lmg/ml ®^SA j8 &<^rr5$Ht& 

teKenpaullone 2/*mol/l fc&*«fc3fcJn;^ SMfeStS* 6 B«©TujH»tt 

^©Jg*, ^bU^A^fcte Kenpaullone ^MX^ Z\t.\Z&. X) * Tujl lifted 

f^T,GSK-3I^M^lA|3 Kl«fcSnaL— D>«f^©«l«!l*»l^r* 
f^ffl Z. <h & ^ h & ~d fzo 

^^©#^a©#iiss^^^^>^t> *«k^«^'&'»ttw«»3aijia©-3.-D 

^imMl 1 : GSK- 3<DmMM*V$>%> Indirubin-3' -monoxime \Z£Z>~=l— n 

nm^j i t^bfc^trattcD^itj: ^gsk-3 (Dmmmthxm^n 

TV>§ Indirubin-3' -monoxime [J. Biol. Chem., 276, 251-260 (2001) , %/9 
^T;i/FU lmmol/l 3 <fc 5 Kl DMSO £i&$?U ig^&©1000# 
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<D imm<DmiMS0mW.%:. ANSC-7 B^^^^^zmMV. #^#^6 
B B <D Tujl m&~=>-— D >$c£8?#rbfco B&tt^ > b D-JV^LT^l® DMSO 
Sr^imbfeo ^(D^^ ^mMlUxnoVKD Indirubin-3' -monoxime ©gsiP^K: 

Jnbfc* lot, Indirubin-3' -monoxime te— ^— n >gr£{E^f£JB £Jf o £ £ 

^±i«9, U^A, SB-216763, Kenpaullone K:Rg£>*r> GSK-"3£rm$-T 

2>m&&m-o4t&mfe, nmmmm(D^.a.-u>m±^mnzf3:^tt^\z, 

nWiMl 2 : GSK- 3\Ztt~§TZ>%fm&)f3i siRNA -3.— U 

short interference RNA (siRNA) ^it^^MW^/ v £^>T5 [Nature, 
411_,. 494-498 (2001)]. G S K- 3 MF*TS 

H <h fccfc 0 na-o >*f^JWE3tT?** H t e> ICW ZfrlzTZtcib. G S K- 
3)3 C^TStSKlJa:^^ siRNA £ANSC-7SfflJfeK:g|AU ~zL-nym±lZ 

£f\ RTO«h43DGSK-3 £ 2 StfMfc^a s iRNA (D ANSC-7 $fflJHil 

T£>/ y^^>a**ttWU&. ANSC-7 «C^ff ^ siRNA <D#A« Rat NSC 
Nucleofector™ Kit (Amaxa ftW tm^Xff fcofc. 1 X 10 8 j@(D ANSC-7 |ffll&fc2t 
LT 150pmol OMB^J#-^l 4*5J;^1 5 2fi siRNA-Bl SfctelBSW^ 

1 6&<£Z$1 7 2«§|siRNA-B2 (Dharmacon %fc®D ^^-fuhU—MZ 

fotlAtfc. |^f£n>bn— ;|x£bT Non-specific Control Duplex IX (47% 
GC Content) siRNA (Dharmacon &§SD ^lAlfc. ^A^Ht'&fc 5ml ©5MtSf2* 

3. «Sbfc.it 48 nVA&\zMm& 1 % © Noni de t P-40, 50mM <D Tr i s-HC 1 (pH7. 4) > 
50mM<DNaCl (£Ui* :?-#^-f ^^ftM), 10ml faftK) — $£<D Complete mini, EDTA 
free (D->3. • #^T>?J ^4 v27&SSb &^tr*#»fcjg»bTI@IJKU 5t 
^Id^D SDS-PAGE&T#il«bfc©^x;^>:/ny5V >^1?GSK-3 jS 
»£^fflbfco J&ffltCteGSK- 3 a *s£tf 3 SrM^T^iriG S K- 3 info (~> 
^tfc») Zm^tZo 2I0GSK-3J8 siRNA SiALfe 
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mmtmmt •hm&n > v a-;w<t j*?i&bTG s k- 3 0 m& 9 m&±wj>v. 

GSK-3 a »te^fbb&#>ofcfc#, ^rtl^tlO) siRNA «G3 K- 3 /3 #M#J 

iz y v Z 3 z. hifim <=> \zte -d tc 0 

m^T^tlZ 2SO siRNA £ ANSC-7 \zmX^ W.t>\Z lml (DSHb^igiWA 

1.8X10 5 <®£#, ^^itlfc, ^Ml^bfc^t^©^^J:D, 
SMfcit^ 6 0 BCD Tuj 1 l^tt— zl— D >£fe£#?#rbfco Tuj 1 B§14— :x 

-D >gcte siRNA-Bl ^^AbfeiM^^ttn > h U-)Viiit^VX 2. 5 ^iCii 
JDU siRNA-B2 ^iAl/fciHtli 1. 9 fofcliiinbfco tot GSK-3/3 £ 

^f-r § siRM te-aL-n ym^m^m ^m^ztmn^^-ot^o 

£Ui£. D> GSK-3 £IMt-§mi4£^fc^W3£tf siRNA S^^te. 

w^wo-^.— p >m$L®Mn\ziz%> hh%\z. nmmmcon^mmmMiz 

: 3- (2, 4-^D07x-JW -4- ( 1 -^^;W > F— 3 
— r;V) - lH-tfn— )V-2, 5-i?3r> (SB-216763) ©^lil: 3 — f > 

rfnifc<£>3 — f )Vif^)^r^)Vm (9.55 g) Sr^bp^l^ OOO mL) IC 
Mb, 2kJfrT, t+U-'JMD'J H (8. 8mL) £jjfl;?U 20*CT 20 PtrM#b/co 
£j«£5!kfrU (190 mL) £iO;5Lfc^ £JM£ 25'CT 1 mt^W 

vtco &jfom\z7k&£zsmk* : ?-i'>&i]\\%-, mmvfrMiMt&mmi'. mm&mt 

7,"r)\ (7.07 6930 £#fco 

is i -et#e»nfc 3 — r > f-;i^u t^^ni^^xxf^Hs. 88 g) *n, 

N-^^f J^M75 H (180 mL) teJ8#U 0t:TH#l/^^, zK5H^ h 

u^a (6o^-r;^m> i.4g) &'j>m-r~3i&7Ltc.o Kmm&w*\nT&mwvit 

SVfc*?-)\s (1.2 mL) &Jn*.* 20t;T* 20 ^Kl^tfc, 3K?&*&R^fc 
S&iPU&lk 1 mol/L affifeTfpHttS 5 iCiJS&bfc. #rffibfc*g|l£#RU 
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ifettufc. m&&mamis* 2-'<i-*^;w>f-jw-3— r;w -2-3- 

^VHi^^XXfJI/ (1.96 g, 33*) 
IS3': 2, 4-^DD7xZJ«75 K 

rfiS£©2, 4-^Dn7i^Vft» (12.4 g) ^Wc^Vy (350 mL) 
#«¥U 3JO$T, t+fUMDU H (10.6mL) £in;tx 20t:T 20 W^tfc. 
KJE*fc&ttffi*«tU fi&n&giStSttMb^l^ (100 mL) 
***3!k»bfc 28%7> ; ExyzRMt (250mL) KifcTU tfMb.*^ W/£«JEEe 

□ 07x-«75 H (11.14 g> 90%) 3r#fco 
IOS4 : SB-216763 CD^-fifc 

tert-^h^v^U^A (0.5 g) $fh7t:Ha77> (35 mL) fc#fl?U 

?&T» iS2-e#5nfc2- (i.-^^;w>H-;v-3— -2-^y» 

i^fJl^XXfJV (0.4gh ^tIi3t#Snfc2, 4-^nn7x^t 

®75 f (0.3 g) &jn^u mum.-? 3 i$mtt#Lfc. **sjK*fc»jpi/fc«, 

il&ttJEftJftU SB-216763 (390 mg, 7035) £#fco 

'H-NMR (CDCI3) 6 (ppm): 3.89(s, 3H), 6. 41 (d, J = 8. 1 Hz, 1H), 6. 80 (t, J = 7. 1 
Hz, 1H), 7.15(t, J = 7.1 Hz, 1H), 7.32-7.38(m, 3H), 7.49(s, 1H), 8.01(s, 1H), 
10.94(s,lH)7n^t>f: MWam CC : 61. 5. H : 3. 3, N : 7. 6K jRiJtlt (C : 61. 3. H: 
3.5, N : 7.4) 

7MffiO Sprague Dawley rat ^JLT—JVmW^iz^-oXU^rc^zWrMV. M 

mJ^«0S^ffl«$^<t^^^ffiViT lmm 3 @^©ifM-^bfc^2. 5U/ml <E>/WT 
250U/ml <£> DNase (Viftlt) Worth'ington, Freehold, NJ %h$£K lu/ml ©*H£:/P 
f7- if (Dispase : Boehringer Manheim *fci?) &^tJ 5ml <D HBSS MWffi. 
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frm%&£%MOMn%>)& 10*<Dfl&fP3=-Jfii}# (Hyclone %M) &^tS DMEM (Invi trogen 

nznfcmmm&\ti%i&> iocm ©jg*m±-e m<D^^skm^ts dmem/fi2 

5 (Invi trogen ftM) Sffl^T 37t)©< >^a^-^-^T 1 t^tUfc. S 

0 % 135© N2 supplement (Invi trogen £ 2 Ong/ml <D FGF-2 (PeproTech 

ttiSD ^tTDMEM/F12lCttmbT^*M^bfCo 3 Bt£-~m> igffi©¥#££Tb 
V> 1*<£> N2 supplement £ 20 ng/ml (D FGF-2 £^tr DMEM/F12 

10 Bgig^Lsu m&nrz.mfo&&%List£o mmm\^ lo^g/mi ©^u^— 

tf-?%tm) &m^X^MX—^ *5i^5Mg/ml WT^XEHSJg^S^^S — > 
(Bee ton Dickinson %fc§9 £fflV>T SYICT-Iftn- b • ^x;i/<7)^ 

M (Fisher Scientific *fc§0 -bfc»£, mm*MMl'tz 0 ±IEig3i££ltt£ £ £ 

15 B£$cANSC-7 ibT±l3©^^fflbfeo 
§H»J 1 : £3)1 



20 (1) M# SB-2 16763 5mg 

$LW 62mg 

M^^>^> 30mg 

t^U \f.~)\>T )\>u — ;l/ 2mg 

X^-T U v'frA lmg 

25 lOOmg 

(2) Kenpaullone 5mg 

SHJS 62mg 

mnm^y^y 30mg 
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^Ub'^T;^-^ 2mg 
7r7'J>t-7^->^A Img 

lOOmg 

(3) Indirubin-3' -monoxime- 5mg 

%m 62mg 
MffiM^y^y 30mg 
#U tf—Jl/TJUn — ;i/ 2mg 
^f7'J>t-7^>"^A Img 

lOOmg 



^1^2 :#^iSSfl&(D-^-D>if^{Eit^J (1) 

:&fcU^A£ 3mol/l ICft^ckStPBS lc:i§£?U l&fcU^A 

H»J3 : .#^mO-a.-P>ff^#ji^J (2) 

1%fe\Z&K)s SB-216763, Kenpau 11 one Indirubin-3' -monoxime £ 

0. lmmol/1 IZfoZkolZdMSOlzmMV, SB-216763. Kenpau 1 lone %.tz\Z 
Indirubin-3' -monoxime St^»S#il©-a-D >ffi*kUmm*mMlsr£o . 

gB^iJ#-^6 -AX@B?<J©Wf : MDNA 
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m&m^9 -Aummomm : mdna 

@E?>J#^1 0 -AIEJ>J©«i : MDNA 
fi3#l#^§ 1 1 - AHB#l©Bi9i : MDNA 
IB^JS-^l 2 -AXia^JOI^BJ : ^DNA 
@B^iJ#^ 1 3 - AX@H^J<^^BJ : MDNA 
@B*iJ#-*t 1 4 -AXK^KDKW : MRNA 
SB#I## 1 5 - AIE#l©3i0! :MRNA 
E3*J#^1 6 -AIEEKBB&SB : MRNA 
E2?U## 1 7 - AJimmomW : ^RNA 
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m$t<Dmm 

mmx&z>m3m2mm(Dmmo 

5. GSK-3<DMtt£lfl#-r&#J«^ tfX-f > F U ;W W ^ F6t##, 3 
FD [3, 2-d] [l]^>XTift°>-6 (5H)-^->M^#:t>b< >5?;Hf 

Mo 

6. GSK-3©fiH£&ffi$*rs4&5R#* 




tt^illftOfilKT^ar-^, -COR 6 (5£^ R« fcfcJOWBC^ fim 5 feb<«#«^^fS 
fc«f Ife l < a#ii©^^ P7Jl/^V^it) , -COOR 7 (5£*, R 7 «7KmiM 
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(5£*> na, ma, R'\ R 2 \ R 3A £i£^R 5A te> ^n^tlMfE n, m, R 1 , R\ R 3 43<fctK 




on) 



[^4>. nb> mb, R'\ R 2B 35j;tf R 5B «, ^n^tifl&IB n, nu R 1 , R 2 &£t£R 5 &mtfc 
R 3B 43£tf R 4B te|ig— ifcttiftot, 7KmM : ?> «ifc*>b<«#NlifeGHB 

»t;v^;k am s feb<«^«^ofs^T;i/^-^;K -cor 6 (ssi^ R 6 f»S3<hiR!^ 

T?<&£), -C00R 7 (5£>K R 7 tefftf2£|W|«T&£) Sfe«-0R 8 (5£4u R 8 teffliB £ 1*1 
^Tab-S) &&t"5&^ R 3B £ R 4B ffi ~Wi (C)^oT, 



(A) 
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i~3 m^-ftifr 1 mzmwwmM*. 

7. GSK-3©gt$itt5W, 5$ (I a) 
H 



N 



N 



R 



,3a 



R' 



.4a 



s i ~ 3 ©w$"na> i mz%d,m.<DmMo 

8. GSK-3©SH4&a*-TS«!lR*^ 5£<IIa) 

H 



■v&z>m$<m i~3 ©vi-rn^ i mz&m<DVBM. 

9. GSK-3©«tt&lfitF*rs««^ 5* (1 1 1 a) 



2>mx&z>m$tm i ~ 3 <wrn^ i ^ciam©^. 

io. gsk- 3 ©«tt&a«rr 3, 4 -if* cl-;WW>f- 
;i/-3— r;i/) - iH-tfp-;p-2, 3- (i-^;w>H— ;p 



- 3 — r;0 - 4 - ( i -ifu \t ;w > 3 — r ;v) - 1 h- tf n-;v- 2 , 




H 




(Ilia) 
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5-^>, 3- [l- (3-~>x y^oe;i/) -f >f-;p-3 — r;w -4- (i 
-^^;w>H— 3— r;v) - i h- tfp— 2, 5-^>> 3 - [ i - 

(3-75/^Ot!Jl/) -f>K-;w-3— -4- ( 1 -pWW > F-;w- 
3—r;v) -lH-tfn— )V-2, 5-^>. 3- [l- (3-^;i/^v^a 
5 tf;w) -f >F-;v-3— -4- (1 -*^;w>F-;i/- 3—t;p) -ih 
-ifD-jV-2, 5 3- [l- (3-#;w\*^r;K/at:;i/) -r>F- 
3 — r ;w - 4 - ( i - *^;w > f-;v- 3 — r;v) - i h- tf p-;w- 2 , 
5— 3- [1- (3-75yyaifjv) -r >b*-;u-3— r;n -4- (1 
-*^;i/-5-yat:;i':t^oF-;i/-3-'f;i') - iH-tro-;v-2, 5 
10 3- [i- (3-kFn^v-yDtr^) -r ;i/-3— r;i/] -4- 

( 1 - 5 - 7x^M > h'-^- 3 - iH-tfa-;i/-2, 5- 

3- Ci- O-T^yyaif;!/) < >F-;w- 3 — r;W -4- (1- 
5-7i-M>F- )\,-%—1)V) - lH-tfn— ;i/-2, 5-^>, 
3- [1- (3-bh*a^>-ybtf;i/) -f >H— ;w-3— f ;W -4- (l-*^ 
15 5-* b^*;^=.;K>H— r;w - lH-tra— ;i/-2, 5- 
3- [1- (3-t Ha^->^ntf;W OF— 3->f;W -4 - (1 
5 --haoHh 3. — V)V) - iH-tfo-jv-2, 5 
3 -.(1 -^^;K>H— 3 --r;i/) - 4- [1- (3 -t Fn^ynt?^) 

3 - lH-fcfn— )V- 2, 5-i?*>> 3- (2 

20 -^od7x-jw -4- (1 -^5 t ;i/'f>F— 3— f ;w - iH-tfn-ji/ 

-2, 5-^>, 3- (2, 4-^DD7x-JW -4- 

— 3 — f;p) - lH-tfn— ;i/-2, 5-^*>> 3- (2 -^do7x-;W 

-4- ci- (3-bFn^->yptr;i/) -r >f-;v- 3 — r;w -iH-trn- 
;v-2, 5->>*>, 4- [1- (3-Tayyatr;u) -f >f-;v-3-^;w 

25 -3- (2-^DD7x"Jl/) - lH-tfn— )V-2, 5-iS3r>&£Zt 
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N 



N 



COOH 



i ~ 3 <wrn#> i mizmwwmMo 
ii. GSK-3^Ea#"r§^M^ ^ (iv) 



^xx7\n/fr6&sf££D@^£tu r m ~r ,4 ^t;i/3^'>, ray, t->;k 

£ ?Fiai0^rh>^e>^^^<fcDTOJ^il^$tl, R 15 ~R 18 \$m&j1&WmM, m\ZT 

3-;k #tcT;wwT;vn— ;k t->;k ~>t>\ —ho, x^* 




(IV) 
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12. GSK-s^mm-r^mni)^ 7, t f a-<> f d b, i-a w 

>-6(5H>-*>, 12-^b FD-<> Fa [3, 2-d] [l]^>XTi£b 

>-6 (5H)-;t >> 9-y D qE-7, 12->* b F O— f > K P [3, 2-d] [1] ^ >XTif tf > 
-6(5H)-*>, 9-^ PP-7,12-^b F P — f > F a [3, 2-d] [1] ^ >XTif b > 
5 -6 (5H) - * > . 1 1- O a P -7, 1 2- 5? b F P - -f > F D [3, 2-d] [1] ^ > X 7 if b > 
-6(5H)-^->, 10-^^-7,12-^ FP—T > F D [3, 2-d] [1] ^ >XTif tf > 
-6(5H)-^>, 8-^0^6, 11-^b Fo-^xy [3* , 2' :2, 3 Tifb/ [4, 5-b]< > F 
-;W-5(4H)-^->> 9-^0^-7,12-^11 FO-4-* >HD[3,2-d] [1]^> 

XTif tf>-6(5H)-^>, 9-^0^-7, 12- b FP-4-b F P ^r.i' — f > FP 
10 [3,2-d] [l]^<>XTif tf >-6(5H)-^->, 7, 12-v* b F P-4-* b*r > F P 
[3, 2-d] [l]^>XTiftf>-6(5H)-^>, 9-^D^E-7, 12->?b F D-2, 3-^* F*>- 
W > F P [3, 2-d] [1] ^ >XTif tf >-6 (5H) >. 9-^ D ^6-7, 1 2-v 5 b F D-2, 3- 
v>b FD^— T >Fn[3,2-d][l]^>'XT-fe*tf>-6(5H)-^->, 7,12-^b FP 
-2,3-v 5 ;* h^W>Fo[3,2-d] [l]^>XTiftf>-6(5H)-^->, 7,12-^b FP 
15 -9-hU 7)VHru*^)V-' T>Fn[3,2-d] [l]^>XTif tf >-6(5H)-^->, 7,12-i? 
b F P-2, 3->>* F*~>-9- F U 7)V3ru*^)V~l > F P [3, 2-d] [1] ^>XTifb 
>-6(5H)-3->, 2-^P^E-7,12-> ? b FP-9- F U 7 P ^ f > F P 

[3,2-d][l]^>XTif tf >-6(5H)-^">> 9-^ P ^E-7, 12-5^ b F P--f > F P 
[3, 2-d] [1] ^ >XT if b >-6 (5H) 9-^ P ^-5, 1 2- b*X- (t-^^^^r 
20 *;i//^x;V)-7, 12-^bFP-^>FP[3,2-d][l]^>XT-tfb>-6(5H)-^->, 9- 
^Dt-12-(t-^mv'*M->lW-7 ) 12-v^b F P— T > FP [3, 2-d] [1]^> 
XTifb>-6(5H)-^>, g-^Dt-SJ-fX^t-^JPt^^AM-JW-?,^- 
v>b FP-f > FP [3, 2-d] [l]^>XXif b>-6 (5H)-^->, 9-^P^-5, 7, 12- F U 
-(t-:^M/:fr^#;V#r:;i/)-7, 12->?b F a— T > F P C3, 2-d] [1] ^>X7if b 

25 >-6(5H)-^->, ^nt-T, 12-^b Hn-5-^f^^;^-;^f;H r> 

FP[3,2-d] [l]^>XTifb>-6(5H)-^->> 9-^^-7, 12-v^b Yu-U-^)V 
ttz/tl)Vi£~)\>*^)\>-' f >FP[3,2-d] [l]^>XTifb>-6(5H)-^->, 9-^P 
^E-7, 12-^b FP-12-(2-b HP^^x^W-f > Fp C3, 2-d] [l]^>X7if b> 
-6(5H)-^->, 2,9->?^'P ; £-7,12-^bFP— T >FP[3,2-d] [1] ^>X7if b> 
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-6 (5H)-^>, 8, 10-v 5 ^ P P-7, t: F D-> T > H D [3, 2-d] [1] ^>XXif tf > 
-6(5H)-^>, 9-v-T y-7,12->>t: h'D- f > F P [3, 2-d] [1] ^ > XT if t! > 
-6 (5H) y. 9-^ D 1 2->> fc H D -5-* > H P [3, 2-d] [1] ^ >XTi£ 

t!>-6(5H)-^>, 5-^>^;i/-9-^D^-7,12-^tl > HP 

5 [3, 2-d] [1] ^ >X7i£ tf >-6 (5H) 9-^0^-7, 1 2-i? t H P -1 2-* > 
HD [3, 2-d] [l]^>XT-tf tf>-6(5H) 9-^^-1 2-X^;V-7, 12-^b HP- 
-f >HD[3, 2-d] [1] ^ >X7i£ tf >-6 (5H) 9-^ n %-7, 12-v^fc HP-12- (2- 
yn^-;W-<>HD[3,2-d][l]^>XTiffcr>'-6(5H)-^>, 7, 12-i^fc H D-9- 
^^;V--r>h*n[3,2-d] [l]^>X7iflf>-6.(5H)-:*>\ 7, HP-9-* 
10 v'-f >HD[3,2-d][l]^>XTift!>-6(5H)-^>, 9-y)^U-l, 12-^fc HD 
-l2-(2-^a^n;V)--f >Hn [3, 2-d] [l]^>XTif tf >-6(5H)-^>, ll-^o^ 
-7, 12-5?fc HP--T > HP [3, 2-d] [l]^>XTif tf >-6(5H)-^->, 9-7n^-7, 12- 
V t H n-2- (;* 5;75»-^>Hn[3, 2-d] [1] ^ >XTif tf >-6 (5H) -:t 
9-^n^E-7, 12-v?h HP-2-C2j;l/#>gl)--f > Ho[3 ( 2-d] [l]^>XTiftf > 
15 -6(5H)-^*>, 9-:/o^-7, 12-^tHP-10-hHP^S/-^>HP[3,2-d][l]^>X 
Tift!>-6(5H)-^->, 9-^0^-7, 12-5^ t Fn-ll-t HD^y^?^-f>HD 
[3, 2-d] [l]^>XTiftf>-6(5H)-^->, 7, 12-5^ t: h*D-4-t Hn^W > HP 
C3, 2-d] [l]^>XTiftf>-6(5H)-^->, 7,12->?t Hn-2,3-ykKa^>-f >F 
P[3,2-d][l]^>XTiftf>-6(5H)-^>, 2, 3->^ h^v-9-Zi b n-7, 12-v^b h* 
20 P-<>b*D[3,2-d] [l]^>XT-tftf>-6(5H)-^->, 9-v-Ty-7,12->?fcFP— T 
>HP[3,2-d][l]^>XX1ft!>-6(5H)-;fr>\ 2, 3-v>* h^y-9-y7;-7, 12-5? 
t F T > Fp [3, 2-d] [1] ^>XTif tf >-6 (5H)-:*->\ 9-- b P-7, 12-^b F n 
--T> HP [3, 2-d] [l]^>XTiftf>-6(5H)-^->, 3-(6-^V-9- h U ~7)V*U* 
^;V-5, 6, 7, 12-x- b^t:HP-OHP [3, 2-d] [1] ^>XTif tf >-2--f )V) 7°U tf 
25 H U;K 2-:/p^-9-x h n-7, 12-5?fc FP— Y > Hp [3, 2-d] [l]^>XTif tf 

>-6(5H)-^>, 3-(6-^V-9- H U y)V^ru^)V-l, 6, 7, 12— r* H ^ t: HP— T > 
HP C3, 2-d] [l]^>XTiftf >-2-f;i/)Ty* U d-h'JJK 2-(3-t h'n^y-l-^ 
p tfn;l/) -9- H U ^;i/^P *5W-7, 12-i^b H p— T > Hp [3, 2-d] [l]^>XTif 
t!>-6(5H)-^>, 2-3— H-9-^P^-7, 12-^t: HP— < > HP [3, 2-d] [1]^>X 
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Tif tf >-6(5H)-:*>, 2-(3-^V-l-^n;l/) -9-H U 7 )V*U*f)V-l, 12-t=- 
>7kHD--f > HP [3, 2-d] [l]^>XTif tf>-6(5H)-:T>, 8-^7 nn-6, 
H D-fiy [3* , 2* :2, 3] 7 it tf / [4, 5-bK > H-^-5 (4H)-^*>, 2-3- H-9- h 
U 7;^D^^;U-7, 12-^k HP-f > FD [3, 2-d] [l]^>XTif tf >-6(5H)-:* 

5 y. 7,12->>bHP-tfU H[3\2' :4, 5] tf PP [3, 2-d] [l]^>XTif tf >-6(5H)-^ 
11-* 3^-7, 12-5? t: h*P--f >h*D [3, 2-d] [1] ^ >XTif tf >-6 (5H) -rt 
2-[2-(l-k Fa^ri/^^D^i/JWif-M -9-H U 7;i^P*^;W7, 
Fo-r > Ho [3, 2-d] [l]^>XTif tf >-6(5H)-:*>> 2-5-T/-7, 12-5?k HP- 
-<>Fo[3, 2-d] [l]^>XTif tf >-6(5H)-:t>> 2-3- H-7, 12-5? t: Hn-< > H 

10 D [3, 2-d] [1] ^ > XT if tf >-6 (5H) >, 1 l-X^;i/-7, 1 2-5? t H P — ( > H P 
[3, 2-d] [1] ^>XTif tf >-6(5H)-3->. 8-* ^;l/-6, 11-5? t: H P-^x/ 
[3* , 2' :2, 3] Tif tf / [4, 5-b] ^ > H-;W5 (4H) 3-(6-:** V-9- H U 7 
)V^TU * 5P;i/-5, 6, 7, 12-t- h 7 1: H P— f > H P [3, 2-d] [1] ^ >XTif tf >-2->f 

15 i'fF^^n^^Tafe^M^ l~3 ©V^Tti^ 1 JgfcffHifcoBligo 

13. GSK-3^Ift5i|I^ 9-~>T/-7,12-5?t: HP—f >HP 
[3, 2-d] [l]^>X7iftf>-6(5H) 9-^^-7, 12-5? t: h*D-2,3-y^ H^ 
-f>HP[3,2-d] [l]^>XTiftf>-6(5H)-:t>, 12-5?t HP-9-b 

ij 7;V^*n^^;V-f > HP [3, 2-d] [l]^>XTiftf>-6(5H) 7, 12-5?k H 

20 P-2,3-5?* h^^-9-b U 7MD^fJM > HP [3, 2-d] [l]^>XTif tf > 
-6(5H)-^>, 2, 9-^^P^-7, 12-5? t: H f > HP [3, 2-d] [l]^>XTif tf > 
-6 (5H) 7, 12-5? t: HP-9-b U 7MD^f;M > HP [3, 2-d] [1]^>XT 
if tf >-6 (5H)-:*X 9-i7 P P-7, 12-5?t: H D~f > HP [3, 2-d] [1] ^>XTif tf > 
-6 (5H)-^>, 8-:?P^-6, 11-5? t: H P-^X/ [3* , 2' :2, 3] Tif tf J [4, 5-b]-<> H 

25 — ;W5 (4H)-^->, 7, 12-5?b H P-9-* H^v'-T > H P [3, 2-d] [1] ^>XTif tf > 
-6(5H)-^->, 10-^P^e-7,12-5?k HP— T >HP[3,2-d][l]^>XTiftf> 
-6(5H)-^->, ll-^P^.H-v't: HP— T > HP [3, 2-d] [1] ^ >XTif tf > 
-6 (5H) - Or > > 1 1- ^ P P -7, 1 2- 5? t: H P — T > H. P [3, 2-d] Cl] ^ > X 7 if tf > 
-6 (5H) > , 9- 7 )V* P -7, 1 2- 5? t: H P — f > H P [3, 2-d] [1] ^ > XT if tf > 
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-6 (5H) - * y , 9- * )V -7, 1 2- S? fc H n - > H n [3, 2-d] [1] ^ > X 7 if tf > 
-6 (5H) - ^ > . 9-^n^-7,.l2-^tHn-f >Hd [3, 2-d] [1 ] ^ > X 7 if tf > 
-6(5H)-^^>, 8, 10->># P D-7, 12->?k H P-'f >Hn [3, 2-d] [l]^>XTif tf 
>-6(5H)-^">, 9-^0^6-7, 12-i?t HP-12-(2-b FD^^X^)-'f >HD 
[3, 2-d] [l]^>XTifbf>-6(5H)-^->, 9-^D^E-7, 12-^t H P-2, 3-5? t HP* 

> Hn [3, 2-d] [l]^>X7if tf >-6(5H)-:*>\ 2-^P^-7, 12-^t Ko-^f 

> HP [3, 2-d] [l]^>XXif tf >-6(5H)-^>s 7, 12-i?k HP-2, 3-^* H*^-- T 

> HP [3, 2-d] [l]^>XXif tf >-6(5H)-^">. 9-^P^E-7, 12->^t HP-12-*^ 

> j? D [ 3j 2-d] [l]^>XTift!>-6(5H)-:t>, 9-^P^-7, 12-i?k HP-5- 
;* ^ T > HP [3, 2-d] [1] ^ >XT if tf>-6 (5H) > 

7, 12-v^fc H P— T > H P [3, 2-d] [1] ^>XTif tf >-6 (5H)-^->^ 

.kDii^^n?), mf^hi i ~ 3 <D^~fnfr 1 3S^sb«©^o 

14. 9^>7/ -7, 1 2-5> t H D~f > H P [3, 2-d] [1] ^ >XT if tf >-6 (5H) 
9-^ P ^E-7, Xl-V t: H P-2, 3-5? ;* H *~>-f > H P [3, 2-d] [1] ^ >XXif tf > 
-6(5H)-3->> 2->^P ; t-7,12-> J t H P-9- H U ? )\>3rU ff-JV-'t > H P 
[3, 2-d] [l]^>XTift!>-6(5H)-^>, 7, 12-^h H P-2, 3-v 1 ^. h^>-9-h'j7 
;V^-D T > HP C3, 2-d] [1] ^>XTif tf >-6(5H)-:t>, 2,9-^^P^ 
-7, i2-i?fc Hp— 1* > Hp C3, 2-d] [l]^>XTif tf >-6(5H)-^->, 7, Hp 
-9-hU7 ;V^P ^^;W-f > HP [3, 2-d] [1] ^>X7if tf >-6 (5H)-^">> 9-£? P 
n-7,12-^t: HP— T >HP[3,2-d][l]^>XTif tf >-6(5H)-^->, 8-^P^E 
-6.11-5>fc HP-^xy [3* ,2' : 2, 3] Tift* J [4, 5-b] ^ > H-;W-5(4H)-^>> 
7, 12-v^t HP-9-pt H3r v'-'f > H P [3, 2-d] [1] ^ > X Tif tf >-6 (5H) -3* > £> 

■te&m& oi^ni), i~3 ©v>fna> 1 jg^ism^E^. 

15. 9-^^-7, 12-^t: HP-^ > HP [3, 2-d] [l]^>XTif tf >-6(5H)-^> 

16. GSK-3^Sit§M^ (V) 
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R 22 




10 h'J7J^D^f;H ; - COM ; -COOM ; ^§^{i-CH 2 COOMS 

15 ^&oT£^R30;i3 J:^R3i«7KmM^, ^^e>^#JPW^ H@*fe«^©tl 
U-^SSr^T) ; T^)Vm \ -CH 2 -NR30R3i ^V>y^J^ (Cl^TRao 

^SfcoTJ^RM, R22 % R23, R24 % R26 % R27 % R28 & J;t^R2M«^lE^F J 
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Any > ;tFD^>S;-hDyl;z>DS; 7)Vu^m ; S> fc£ 1 <B 
10 )V*r)V& ; hU7MD/f;H; - COM; - COOM; SfcliCHaCOOM 

jv^)im^rc\-±7)vn^^x'm^nx^x^7^-jvm^-t) ; -nrs° 
«fcmt$fc<o^nm^£^tr, ^mm^3^&7j@^w-r^>'^oT;v^;K^ 

20 — ; -CONRsorsi^ (Cd-TR3o43J:tXR3i«Htfia©l:*^W"t" 

; tKD^7S/S;*X7x- b« ; ; ^Jl^x— ; 

TJl/tf;^— ; 7M>75 ; -SO 2 NR30R3i^ (CiltR^^^R 31 

*x^u;w*fe«x;v^— hgTS^nfc^^s 

N-^U3^HS^t) S^T^ ; R2<>^J:tKR24^e>m'R25^J;UCR29«^- 

;kdM^;NR33^ (ddT?R83«7K^^ ^S»:e»tiHH*fctt«»:<o*;V3i? 
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17. G S K- 3 SIf tStSA^ >i?;i/t>, 5 — 3— K — (>5?)\s\£>s 

-f>$?;Hf>, f>5W£>, 5-7)l*U-' (>i?)V 

5-*^;p— r>> ? ;i/tf>. s-^hn-o^nfx 5-so 3 h— r 
>>>;i/fc*>> 5'-^nt- 1>&)V\Z>. 5-5'->?^a^E--f >.i?;nf>*3«t 

^©^a^Wic^^tis^T^sm^ 1-3 ©v^n^ 1 jskibb©^. 

18. GSK-3*MFt"£«JSt*** >^b*>- 3'-^/ ^v'A, 5-3 
— F — T>^;Hf >- 3'-t/^>A*^5-S03Na — r >>^tf>- 

i~3 ©wrna* i JSKUBftcEiis. 
©na^wtcw$**i5iftT»ssfif^ i~3 ©n-rna* 1 3gfcgBtt©Ba&. 

20. G S K- 3 ©EH£&lfiW^£4&SS*W&J*#£ bttfbT&5«ig#I 

21. GSK-3<Dm&&mwT%>wn&, v^y&&tz\z^<Dmw^mz$?m 

22. GSK-3©igtt&M^£4fcRj&*. W>l«UKW5HRiMts 3 
-T U — ;l/-4 — T >HU W ^ FftSHfc* -f > F n;fc;WtV/—;MBM*# l b t' < 
te< >b*P[3,2d-d] [l]^>XTiftf>-6(5H) - ^>^£#i;&k^nS©3ilS^I$ 
^tt=**nSiftT&Stt^2 0|B«©— a. — P>iffi£iE3ft&l. 

23. •GSK-30^att5ftI^ 
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( R i€c> COM 




. n^ckOtmttig— *fc»S^:oT, l~3©«Sfc&*U R s ^«kI^R 4 « 

}*1¥W&<DlBM7)V>r~)W -COR 5 (zS;*, R'tt**^, BJ&fcb 

«t;v^;k b < tt&w&<omkT)v>r~)v, wm*> b< \-mm&v>T u - 
jv&tcfem&h b < \z&mM(D 5s & n . -coor 7 c^4>, r 7 ft***® 

i% t< oti© n7^;v^st) t^ra-oR 8 <j£>k r 8 m 
m% b < ^ii©«7^;K Bm*> b < u -;p*fc»«tft*> b 

Blftt>b<«*Bift©<£ftT;V3^r^, Bm s bb<«^«m©{S^T;H3^ 
- ho, 7S / Sfetit; % U < Sy(Si7;V^^7 5 y ^SU, n*5,fctfm 

Tfe^vi] T^zn&it&m. 5* an 



(5£4>> na, ma, R'\ R 2 \ R 3A ^<klX R 5A «, ^n^tli&fE n, nu R\ R 2 -. R 3 3$cfctf 




,1A 
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(III) 



nb, mb, R» R 2B 35£tfR SB te, ^-n^ntufBn, nu KK tfte^ZStftrnm 

$&x;wk «m s bt'<^a^^^T;i/^^;K -cor 6 KHtmm^m 

-C00R 7 R 7 teliftfE<h|i>l«-r&£) £7cte-OR 8 (5£*> n«|»|BtPI 

*^0r (A) 

24. GSK-3©^tt&ffi#-r*«bR^ sSO a) 




( la ) 

N- 

A* 

25. GSK-3©ffitt^E#t§f»^ i£(IIa) 



70 



WO 2004/091663 



PCT/JP2004/005503 




R' 



(Ila) 



ma 



26. GSK-3 0ffitt^Itt5tI^ ^(Ula) 



27. GSK-3<0^tt*ia»t- SftR^ 3, 4-tfX ( 1 -jWM' > F- 
;V-3--TJW) - lH-tfP— 2, 5->^>, 3- (1 -*9=JW>F— ^ 

- 3 — f ;u) -4- (1 -^p b°;w > F-;i/- 3 — r;w - 1 h- tra— 2 , 
s-*jht>, 3- [1- (3-'>Ty^ptf;v) < >F-;w- 3— -r;M -4- (1 
-*3 t ;M'>i?— ;w-3 — r;u) - 1 H-trp— 2, 5 3- ci- 
o-x^/yptf;!') -r>H-;w-3— r;w -4- (i-*^;m>f— ;p- 
3 — r;v) - iH-tfp— ;i/-2, 5 3- [1- (z-tDVtt s s*7u 
tf;u) < >h— ;v-s— f;w -4- q-*^;k>f— ;v-3--f;W -ih 
-tfp— ;v- 2, 5 3- [1- (3-*;wm;^Dif;w -f >f— 
3 — r ;w - 4 - ( 1 -*^;m* > f— 3 —ov) - 1 h- tf p-;v- 2, 
5-> ? ^->, 3- [1- (3-T^7^ptf;v) -f >F-;i/-3— r;W -4- (1 
-^^;i/-5-^ptf;p^w>H-;v-3-'r;u) - iH-t?p— ;u- 2, 5 
->*3->, 3- [1- (3-t Fp^>:/ptf;v) -oh— ;i/-3— ' r;w -4- 

( 1 - ^f^- 5 - 7x-M > 3 - OW - !H-tfP-;i/- 2, 5- 




(llla) 
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3- ci- (3-T^y^ntf;i/) -f >F-;v-3— r;W -a- (i - 

^^-5-7i=M>H^-3 — r;W) - lH-tfn— 2, 5-^>, 
3- [l- O-kHn+^DWW -f 3— f;W -4- (1-*^ 

;i/-5-^h^^;^-;w>H-;i/-3— r;w - m-tra— ;i/-2, 5- 
5 3- [1- (3-bHn^'>yatf;P) -r )V- 3 — r;w - 4- (1 

5 hP-<>F— 3 — r;i/) - lH-tfa— ;i/-2, 5 
3- a-^^wr >F-;v-3--r;w) -4- CI- O-kHn^nWW 
-5--bu-r>H—;v-3— r;w -lH-tfn— ;w-2, 5->>:*>> 3-(2 
-^ao7i-jw -4- (1 -*^;w>F-;i'- 3 — r;i/) -i.h-hd— jv 

10 -2, 5 3- (2, 4-y^nD7xZJW -4- (1-^M>F 

— ;w-3-^f;i/) - lH-fcfn— )V-2, 5-z?3r>. 3-(2-^na7i^W 
-4- [1- (3-kHD^>7 , aif;w -r >f-;w-3— - r;w -ih-hd- 

;P-2, 5-^>, 4- [1- (3-75y7°DHJW -<>f-;w-3~ f;w 
-3- {2-9UU7x.~)V) - 1 H-tfP-^- 2, 5-^>*«fct^ 





2 omm<D=i=L—u>m^mmo . 

28. GSK~3&ll*tS«H^ i£ (IV) 

R 14 R10 A 
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n— ;i/> #C7Wrj!/3-;w y;i/n3r>\ t->;K ->7X n.Ho, 

An^>, *M(?&&tffcl: Ho^;kfce>&£SM;t>{S 

29. T>HP[3,2-d][l]^>XTift!>-6(5©-^>, 2-^0 

^-7,12-i?h HD- T >Hn [3,2-d] [1] ^>XXi£ tf >-6(5H)-^*>, 
-7, 12-^h HO-'f >Hn [3, 2-d] [l]^>XTif tf >-6 (5H)-^*>, 9-# d D-7, 12- 
S?fc Ho-f>Ho[3,2-d] [l]^>XT-tf tf >-6(5H)-^>, 11-^ p n-7, 12-v^fc: 
KO-<>HD[3,2-d] [l]^>XT-iftf>-6(5H)-^->, lO-^D^r-7, 12-^h HP- 
<T >HP [3, 2-d] [l]^>XTi£ tf >-6(5H)-rt>> 8-^P^:-6, Hn-fl7 
[3' , 2' :2,'3 Tif k!/ [4, 5-b]-f > H— ;W5 (4H>-^">, S-^Dt-T, 12-S?k HD-4- 
^ h^^>— T >HD[3, 2-d] [l]^>XTif tf >-6(5H)-:*>, 9-^n^e-7, 12-v^fc H 
p-4-k Fd^W > HP [3, 2-d] [l]^>XTiftf >-6(5H)-^->> 7, 12-v>t Hp 
-4-^ H^>— f> HP [3, 2-d] [l]^>XTiftf >-6(5H)-^->, 9-^0^-7,12-5^ 
H3^>— f> HP [3,2-d] [l]^>XTiftf>-6(5H)-^->v 9-^P 
*-7, 12-i^h KD-2,3-5?kHo^W > HP [3, 2-d] [l]^>XTif tf >-6(5H)- 
^~>, 7, 12-5^ti HO-2, 3-i*;* h^rv—f > HP [3, 2-d] [1] ^>XTif tf >-6 (5H)- 
7, 12-^b HP-9- H U 7;VtD^f;W > HO [3, 2-d] [l]^>X7i£ tf > 
-6(5H)-^>^ 7,12->>t: HP-2,3->?y h3r->-9- h U 7)V*U ( > H O 
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[3,2-d] [l]^>XXiftf>-6(5H)-:*->, 2-^0^6-7, 12-5*t: HD-9- H U 7)V*U 
> HP [3, 2-d] [1] ^>XTif fcf >-6(5H)-:T>, 9-:/P^-7, 12-5*t: Hn 
--f > Hd [3, 2-d] [l]^>XTif tf >-6(5H)-^>, 9-^0^-5, 12-tfX-(t-^ 
;W-*5>#;i^x;V)-7, 12-i>k HD-f y Hn[3, 2-d] [l]^>XTif kf >-6(5H)- 
5 9-^n^r-12-(t-^^;i/^^'>*;V^-;P)-7,12-^t: HP — C >h'D 

[3,2-d] [l]^>XTift!>-6(5H)-^->, 9-^D^-5, 7-lfX-(t-^;^^^*;W 
-7, 12-5*t: Ho— f > Ho [3, 2-d] [l]^>XTif tr >-6 (5H) 9-:/p 
^-5,7,12- h U -(t-y?-;W*^>'^;V^^^)-7,12-^t: HD--f > H P 
[3, 2-d] [l]^>XXif fcf >-6(5H)-^>, 9-^D^E-7, 12-5? t h 4 D-5-.^^;W^v' 
10 # )Vtf~)V * ^)V— f > H P [3, 2-d] [1] ^ >X7t' fcf >-6 (5H) 9-^ D 
-7, 12-5*b H u-U-^)V^r^fJ)^^)V^)V— T >FP [3, 2-d] [1] ^>XT 
if fcf >-6 (5H) >> 9-^0^-7, 1 2-5* fc F o-l 2- (2-th'o 3r->X^;l/) -- f > H P 
[3,2-d] [l]^>XTiftf>-6(5H)-^->, 2, 12-5*t: H P— T > H D 

[3, 2-d] [l]^>XTif fcf>-6(5H)-:t>> 8, 10-5*#PP-7, 12-5*fc: HO--f >h'U 
15 [3, 2-d] [1] ^ > X T if fcf > -6 (5H) - * > , 9- ~> X 7 -7, 1 2- 5* t H D ->f > H P 
[3, 2-d] [1] ^>XXif fcf >-6(5H)-^>> 9-^P^E-7, 12-£>fc > 
HP [3, 2-d] [l]^>XTiffcf>-6(5H)-^>. 5-'^>i?;V-9-^D^-7, 12-5*t: HP 
-5-;WV— T> HP [3,2-d] [l]^>XXif fcf >-6(5H)-^">, g-^P^, 12-5*k 
H U-\2-^)V-^ > HP [3, 2-d] [1] ^ >XXif fcf >-6 (5H) 9-^P ^-1 2-X 
20 ^;i/-7, 12-5* tHP— T> HP [3,2-d] [l]^>XXi£ fcf >-6(5H)-rt>> 9-^P^E 
-7, 12-5* t: HP-12-(2-yp^n;i/)-^ > HP [3,2-d] [1] ^>XXiftf >-6(5H)- 
;t>, 7, 12-5* t: HD-B-^^M > HP [3, 2-d] [1] ^>XXif fcf >-6 (5H)-^>. 
7, 12-5*t: h^rv'-'f > HP [3, 2-d] [l]^>XXif fcf >-6(5H)-^>, 9-7 

;i/^-p-7, 12-5* k HP-l2-(2-^P^n;i/)--T> Hp [3,2-d] [l]^>XXif fcf > 
25 -6(5H)-^->, ll-^P^-7,12-5*ti HP—T >HP [3,2-d] [l]^>XXif fcf > 
-6(5H)-^>, 9-^ P ^-7, 12-5* t ^D-2-(^fJH ^ ^75 >)-- f > HP 
[3,2-d] [l]^>XXif kf>-6(5H)-^>, 9-^^-7, 12-5* t: HD-2-W^> 
> HP [3,2-d] [l]^>XXif fcf >-6(5H)-3->\ 9-^^-7,12-5**1 HP 
-10-t:HP^5>--r>HP[3,2-d][l]^>XTiffcf>-6(5H)-^->, 9-^P^e-7, 12- 
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>>fc HD-ll-k FD+y^^H f >Hn[3, 2-d] [l]^>XXi£ tf >-6(5H)-^->, 
7, FP-4-k Fd^>— T > FP [3, 2-d] [l]^>X7ift!>-6(5H)-^->, 
7, 1 2-i? t: F D-2, >Ho[3, 2-d] [1] ^ >X7 if If >-6 (5H) 

X 2,3-5^^ h^^-9--ha-7,12-^fcHD--r>Ha[3,2-d][l]^>XTiftf> 

5 -6(5H)-;t>, 9-->Ty-7,12->?b Hn--T > Ha [3,2-d][l]^>XTiftf> 
-6(5H)-^->, 2,3-v 5 * h+^-9-vTy-7,12->?b Ho- f > F P [3, 2-d] [1]^> 
XTif t!>-6(5H)-^->, 9-~ ha-7, 12-v^fc FP-< > FP [3, 2-d] [l]^>XXi£ 
tf >-6 (5H) -3*>\ 3- (6-3-* V -9- F U P * ^;U-5, 6, 7, 1 2-^ F ^ b F P~f 

> F □ [3, 2-d] [l] ^>XTif tf>-2—f )V) y°u \±Hr~ F u ;k '2-:/p^E-9-x F a 

10 -7,12-v>t: FP-- f >FP[3,2-d] [l]^>XTiftr>-6(5H)-:t>\ 3-(6-;t*V-9- 
h U ^;^D^^;i/-5, 6, 7, 12-t 1 F ^ t Fp-O F P [3, 2-d] [1] ^>XTif t?> 
-2--r;P)T^.UP-FU;K 2-(3-t FP*->-l-^Ptm;i/) -9-hU7AtD^ 
^;V-7, 12-5? ti F P — f > FP [3, 2-d] [1] ^>XTif tf >-6 (5H)-^->, 2-3 — F 
-9-yp^E-7, 12-i^b HD- f > FP [3, 2-d] [l]^>XT-tftf >-6 (5H)-3">, 2- (3- 

15 ^r^V-\-Zfr~)V) -9-h'J7;Vta^f^-7,12-fh7hHP-^>Hn 
[3,2-d][l] ^>XT1ftf >-6(5H)-:t>, %- 7 D n-6,ll-^t F D-fx; 
[3* , 2' :2, 3] Tif try [4, 5-b]-T > F-;l/-5 (4H)-rt>> 2-3- F-9- F U 7)VHru* 
^;V-7, 12-5^fc FP-< > FP [3, 2-d] [l]^>XTif tf >-6(5H)-;f 7, 12-v^b 
FP-tfU F[3\2' :4,5]tf PP[3,2-d] [1] ^>XT-feftf >-6 (5H)-^">, 

20 -7,1 2-5? fc F P—T > F P [3, 2-d] [l]^>XTiftf>-6(5H)-^->, 2-[2-(l-tFP 
^y<>i;DA+yJWif-jl.] -9- F U :7;i^a^3Ml/-7, 12-5?fc Fp-< > Fp 
C3, 2-d] [l]^>XTif t!>-6(5H)-3">, 2- vT / -7, 12-v> k FP--f > Fp 
[3, 2-d] [1] ^>XTi?tf >-6(5H)-:t>, 2-3- F-7,12-i?k F P-'f > F P 
[3,2-d][l]^>XTif If >-6(5H)-:*>, ll-X5P;i/-7, 12-S?t FP— f > FP 

25 [3,2-d] [1] ^>XTif tf >-6(5H)-^->, 8- * 3^;V-6, 11- 5? t F P -^X 7 
[3* , 2' :2, 3] Tif tf / [4, 5-b] -f > F-;i/-5 (4H)-3">* £££ 3-(6-:t*V-9- F U 7 
p y. ^;i/-5, 6, 7, 12-t- F 7 t F P -<> F P [3, 2-d] [1] ^ >XTif tf >-2—T 

-P>if^{Eit^Jo 
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30. 9-77/ -7, 12-~7k HD- T > HO [3, 2-d] [1] ^ 7X7if k >-6(5H)-^->, 
9 _ y D ^_ 7> 1 2 - 5? t H a -2, 3- 5? ;* H * 7 — T 7 H D [3, 2-d] [1 ] ^ 7 X 7 if k 7 
-6(5H)-^>\ 2-7 0^-7, 12-7 k h'D-9- H U 7 O * 7 H D 

[3, 2-d] [l]^7X7if If >-6(5H) 7, 12-7k HD-2, 3-7* h+7-9- h U 7 
5 ;i^O *5F;i/-f 7 Fa [3, 2-d] [1] ^7X7if k >-6(5H)-^->, 2,9-770^6 
-7, 12-7k HD 7 -r 7 Ha [3, 2-d] [l]^7X7if k 7-6 (5H)-:* 7, 7, 12-7k Ho 
-9- h U y)l<*U **?)V-' T 7 H D [3, 2-d] [1] ^7X7if k7-6 (5H)-^>, 9-7 O 
0-7,12-7k HD--f > H D [3, 2-d] [l]'* 7X7 if tf >-6(5H)-^>, 8-7a*: 
-6,ll-7k Hn-fi; [3', 2' :2,3]7ifk/ [4, 5-bM 7 H'-;^-S(4H)-^>, 
10 7, 1 2-7 k H D-9-* H * 7--T 7 H a [3, 2-d] [1] ^ 7X7if k 7-6 (5H) 7, 10- 
12-7k H O— f > HO [3, 2-d] [l]^7X7if k7-6(5H)-:*7, ll-7o 
*r-7, 12-7 k H a— < > H a [3, 2-d] [1] ^>X7if k7-6(5H)-:fr7, 11-7 a D 
-7, 1 2- 7 k H a 7 H O [3, 2-d] [1] ^ 7 X 7 if k 7-6 (5H) - # 7 , 9-7)V3rU 
-7, 12-7k HD-^f 7 HO [3, 2-d] [l]^>XTif k>-6(5H)-^->, 9-*^;i/-7, 12- 
15 -7k Ho-^ 7 Ho [3, 2-d] [l]^7X7if k7-6(5H)-;t7, 9-7o^E-7, 12-7k H 
O—r 7 H a [3, 2-d] [1] ^7X7if k7-6(5H)-^7, 8, 10-77 O D-7, 12-7k 
Ho— T > Ho [3, 2-d] [l]^>XTifk>-6(5H)-^">> 9-70^-7, 12- H o 
-1 2- (2- k H a * 7X^;W — f > H o [3, 2-d] [1] ^ >XT if k 7-6 (5H) -3" 7.9-7 
D*-7,12-7k HO-2,3-7k FD^y-f > H O [3, 2-d] [l]^>XXif k7 
20 -6(5H)-^">, 2-7a^-7,12-7k.HD-l' 7 H O [3, 2-d] [1] ^ 7XTif k 7 
-6(5H)-xh7, 7, 12-7k Ha-2, 3-7* h*7~f 7 HO [3, 2-d] [l]^7X7if k7 
-6(5H)-^7, 9-7o^E-7, 12-7k Ho-12-*^;i/— f 7 Ho [3, 2-d] [l]^7X7if 
k 7-6 (5H) -^7, 9-7 D ^E-7, 1 2-7 k H D-5-* ^)V3r* i^ts )Vi£ ~ )V* 
7 HO [3, 2-d] [l]^7X7if k 7-6 (5H)-^"7*5 itX 7,12-7k Ho— ( 7 Ho 
25 [3,2-d][l]^7XTifk7-6(5H)-^-7^e>^:§P«k0^$n^, OIB 

31. 9-7Ty-7,12-7kHO-r7HD[3,2-d][l]^7XTifk7-6(5H)-^7, 
9-70^6-7, 12-7 k HO-2, 3-7* H^7--f 7 H a [3, 2-d] [l]^7X7ifk7 
-6(5H)-^7, 2- 7 0^-7, 12- 7 k HO -9- h U 7 ;!/ 3* n * ^;V--f 7 H O 

76 



WO 2004/091663 



PCT/JP2004/005503 



C3, 2-d] [l]^>XTif tf>-6(5H)-^->, 7, FP-2, 3-^* hU7 
D ;* T >FD [3, 2-d] [1] ^ > XT if tf >-6 (5H) > , 2, 9->> :/ D ^ 

-7,12-5?t Hn-T>Fni[3,2-d][l]^>XTif^>-6(5H)-^>, 7,12-i^t Hd 
-9-h"J7Ma^f^>h , D[3, 2-d] [l]^>XTif k! >-6 (5H) 9-^ D 
u-7,12-^t Ho— T >Fn [3,2-d][l]^>XTift!>-6(5H)-^*>, 
-6, F D-fxy [3' ,2' :2, 3] Tiftf/ [4, 5-b] -f > F - ;V-5 (4H) > v 
7, 1 2-5? t H D -9-* h * v'-'f >Ho [3, 2-d] [1] ^ >XTi£ E >-6 (5H) >^ £ 

32. 9-^0^-7, 12-i?t HD-f > HO [3, 2-d] [1] ^>XT^t!>-6(5H)-^-> 
^e>&3$M;«9jSiR2n£> OSEifc©n^-n>ff£#ii?riJo 

33. GSK-3£|fi^t£$3Stfr\ 5£ (V) 




3 ^ e> 7 m - ^mc^ ^tn^nr ; ; &3I j& c x 1 m £ »lt© 

hU7^D/^Jl/S ; - COM ; -COOM ; ^5^ti-CH 2 COOMi 

-c«sisnfcifi[«*fctt^ft«© c i~Ci8- 7)v*)v&, *ifc.\mmi3i s h: 
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5 u— ; r^vs; -ch 2 -nr30R3i /fi/>75;s (^^w 

#VgftoT<fcV*R 21 > R22, R23, R24, R26, R27, R28 43<££*R29 ^^IB 1 ; 

/\ny> ; kHD^>i ; - hay* ; -hnS ; YJVn^m ; jEW&Sfcf lffl 
* fc »4SSc tf> t: h* o 3=- «fc U/ £ » 7 ^ J STti $ tiT v> 3 it it * 

20 ^fe«^oo^DJM^^#tp, 3^e> 7j@<z)^m^^w-r^^^i/>->^aT 

; hij7MD^fM ; - COM ; -COOM ; £fcteCH 2 COOM 
tt«RT?#Jllfi9K:i*Sn&t«Sfcli»ft«© C i~ C is- T)\s*r)Vm. 

R3i£ (d^T^C^M^oTiViRso^^tKRsi^TK^M^ jfrSiteSfiWdlmto 

k i <@ * it \*ti&k <d t h o «fc n/ £ r ^ j itti s nx v ^ it & * 

78 



WO 2004/091663 



PCT/JP2004/005503 



— Z>) ; -CONR30R31* (c:ci-eR3o^ t trJCR3i^f3(7)l:5ic^-r 
&) ; k / I ; *77x- bS ; hi ; X;V7x- M ; 

^^-h»;7JV*>75HS; -S02NR»R»35 (CilTRso&^tfRsi 

nfn-^caox, sv»fc»s:teiK«a:6'tfflHft*nfc 1 ^e4fiocH 2 i& 

;KOM^;NR33S (SlCTfRMJfcK*®^ 

^~>;k *x*u;v*fctt>^;w*^- M6t?«ift$nfcia«*fc«^fe«aci'-Ci8 

34. G S K- 3 Slilit >^;Hi>, 5-3-H— f > 9 J)VM>> 

tf>, 5-^^;i— <r>s?;nf>, — r>^;i/t*>, 5-so s h— r 

35. GSK-3*Ra^-r§^^ -fV^Hf^-S'-^y^-^A, 5-3 
_ >s?;nf>- 3'-c&y ^->A*cfc^5 - S OsN a -< >5>;Utf>- 

36. GSK-3&Mrr£4&«#» ^V^Ulf^-S'-^/^W^fcte-^- 

37. ffltJfcJg 2 0 — 3 6 (DV^-rn^ 1 ^^15^©^^.— o >gf^{Eil^J©#ST, 
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38. m&m 2 0-3 6 ©vifn^ i mz$e,mo~*--p. >m&&M : m<D&&i : . 

40. #igS^CD^3iCDfee6<DG S K - 3 Satt5tS©fl. 
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SEQUENCE LISTING 
<110> KYOWA HAKKO KOGYO CO., LTD. 

<120> 

5 

<130> 11562W01 
<140> 

<141> ' 

10 

<150> JP2003-1 14579 
<151> 2003-04-18 

<160> 17 

15 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 420 
20 <212> PRT 

<213> Homo sapiens 

<400> 1 

Met Ser Gly Arg Pro Arg Thr Thr Ser Phe Ala Glu Ser Cys Lys Pro 
25 1 5 10 15 

Val Gin Gin Pro Ser Ala Phe Gly Ser Met Lys Val Ser Arg Asp Lys 
20 25 30 
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Asp Gly Ser Lys Val Thr Thr Val Val Ala Thr Pro Gly Gin Gly Pro 
35 40 45 

Asp Arg Pro Gin Glu Val Ser Tyr Thr Asp Thr Lys Val He Gly Asn 
50 55 60 . 

Gly Ser Phe Gly Val Val Tyr Gin Ala Lys Leu Cys Asp Ser Gly Glu 
65 70 75 80 

Leu Val Ala He Lys Lys Val Leu Gin Asp Lys Arg Phe Lys Asn Arg 
85 90 95 

Glu Leu Gin He Met Arg Lys Leu Asp His Cys Asn He Val Arg Leu 
100 105 110 



Arg Tyr Phe Phe Tyr Ser Ser Gly Glu Lys Lys Asp Glu Val Tyr Leu 
115 120 125 

Asn Leu Val Leu Asp Tyr Val Pro Glu Thr Val Tyr Arg Val Ala Arg 
130 135 140 

His Tyr Ser Arg Ala Lys Gin Thr Leu Pro Val He Tyr Val Lys Leu 
145 150 155 160 

Tyr Met Tyr Gin Leu Phe Arg Ser Leu Ala Tyr He His Ser Phe Gly 
165 170 175 

He Cys His Arg Asp He Lys Pro Gin Asn Leu Leu Leu Asp Pro Asp ■ 
180 185 190 
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Thr Ala Val Leu Lys Leu Cys Asp Phe Gly Ser Ala Lys Gin Leu Val 
195 200 205 

Arg Gly Glu Pro Asn Val Ser Tyr He Cys Ser Arg Tyr Tyr Arg Ala 
210 215 . 220 

Pro Glu Leu He Phe Gly Ala Thr Asp Tyr Thr Ser Ser He Asp Val 
225 230 235 240 



Trp Ser Ala Gly Cys Val Leu Ala Glu Leu Leu Leu Gly Gin Pro lie 
245 250 ' 255 

Phe Pro Gly Asp Ser Gly Val Asp Gin Leu Val Glu He He Lys Val 
260 265 270 

Leu Gly Thr Pro Thr Arg Glu Gin He Arg Glu Met Asn Pro Asn Tyr 
275 280 285 

Thr Glu Phe Lys Phe Pro Gin He Lys Ala His Pro Trp Thr Lys Val ' 
290 295 300 

Phe Arg Pro Arg Thr Pro Pro Glu Ala He Ala Leu Cys Ser Arg Leu 
305 • 310 315 320 

Leu Glu Tyr Thr Pro Thr Ala Arg Leu Thr Pro Leu Glu Ala Cys Ala 
325 330 335 

His Ser Phe Phe Asp Glu Leu Arg Asp Pro Asn Val Lys His Pro Asn 
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340 345 350 

Gly Arg Asp Thr Pro Ala Leu Phe Asn Phe Thr Thr Gin Glu Leu Ser 
355 360 365 

5 

Ser Asn Pro Pro Leu Ala Thr He Leu lie Pro Pro His Ala Arg He 
370 375 380 

Gin Ala Ala Ala Ser Thr Pro Thr Asn Ala Thr Ala Ala Ser Asp Ala 
10 385 390 395 400 

Asn Thr Gly Asp Arg Gly Gin Thr Asn Asn Ala Ala Ser Ala Ser Ala 
405 410 415 



15 Ser Asn Ser Thr 
420 

<210> 2 
<211> 1260 
20 <212> DNA 

<213> Homo sapiens 



<400> 2 

atg tea ggg egg ccc aga acc acc tec ttt gcg gag age tgc aag ccg 48 

25 Met Ser Gly Arg Pro Arg Thr Thr Ser Phe Ala Glu Ser Cys Lys Pro 
15 10 15 

gtg c,ag cag cct tea get ttt ggc age atg aaa gtt age aga gac aag 96 
Val Gin Gin Pro Ser Ala Phe Gly Ser Met Lys Val Ser Arg Asp Lys 
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20 



25 



30 



gac ggc age aag gtg aca aca gtg gtg gca act cct ggg cag ggt cca 144 
Asp Gly Ser Lys Val Thr Thr Val Val Ala Thr Pro Gly Gin Gly Pro 
5 35 40 45 



10 



gac agg cca caa gaa gtc age tat aca gac act aaa gtg att gga aat 192 
Asp Arg Pro Gin Glu. Val Ser Tyr Thr Asp Thr Lys Val He Gly Asn. 
50 55 60 

gga tea ttt ggt gtg gta tat caa gee aaa ctt tgt gat tea gga gaa 240 
Gly Ser Phe Gly Val Val Tyr Gin Ala Lys Leu Cys Asp Ser Gly Glu 
65 70 75 80 



15 ctg gtc gee ate aag aaa gta ttg cag gac aag aga ttt aag aat cga 
Leu Val Ala He Lys Lys Val Leu Gin Asp Lys Arg Phe Lys Asn Arg 
85 90 95 



288 



gag etc cag ate atg aga aag eta gat cac tgt aac ata gtc cga ttg 
20 Glu Leu Gin He Met Arg Lys Leu Asp His Cys Asn He Val Arg Leu 
* 100 105 110 



336 



cgt tat ttc ttc tac tec agt ggt gag aag aaa gat gag gtc tat ctt 
Arg Tyr Phe Phe Tyr Ser Ser Gly Glu Lys Lys Asp Glu Val Tyr Leu 
25 115 120 125 



384 



aat ctg gtg ctg gac tat gtt ccg gaa aca gta tac aga gtt gee aga 
Asn Leu Val Leu Asp Tyr Val Pro Glu Thr Val Tyr Arg Val Ala Arg 
130 135 140 
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cac tat agt cga gcc aaa cag acg etc cct gtg att tat gtc aag ttg 
His Tyr Ser Arg Ala Lys Gin Thr Leu Pro Val lie Tyr Val Lys Leu. 
145 150 155 160 



480 



tat atg tat cag ctg ttc cga agt tta gcc tat ate cat tec ttt gga 
Tyr Met Tyr Gin Leu Phe Arg Ser Leu Ala Tyr He His Ser Phe Gly 
165 170 175 



528 



10 ate tgc cat egg gat att aaa ccg cag aac etc ttg ttg gat cct gat 
He Cys His Arg Asp lie Lys Pro Gin Asn Leu Leu Leu Asp Pro Asp 
180 185 190 



576 



act get gta tta aaa etc tgt gac ttt gga agt gca aag cag ctg gtc 
15 Thr Ala Val Leu Lys Leu Cys Asp Phe Gly Ser Ala Lys Gin Leu Val 
195 200 205 



624 



cga gga gaa ccc aat gtt teg tat ate tgt tct egg tac tat agg gca 
Arg Gly Glu Pro Asn Val Ser Tyr He Cys Ser Arg Tyr Tyr Arg Ala 
20 210 215 220 



672 



25 



cca gag ttg ate ttt gga gcc act gat tat acc tct agt ata gat gta 720 
Pro Glu Leu He Phe Gly Ala Thr Asp Tyr Thr Ser Ser He Asp Val 
225 230 235 240 

tgg tct get ggc tgt gtg ttg get gag ctg tta eta gga caa cca ata 768 
Trp Ser Ala Gly Cys Val Leu Ala Glu Leu Leu Leu Gly Gin Pro He 
245 250 255 
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ttt cca ggg gat agt ggt gtg gat cag ttg gta gaa ata ate aag gtc 816 
Phe Pro Gly Asp Ser Gly Val Asp Gin Leu Val Glu He lie Lys Val 
260 265 270 

5 ctg gga act cca aca agg gag caa ate aga gaa atg aac cca aac tac 864 
Leu Gly Thr Pro Thr Arg Glu Gin lie Arg Glu Met Asn Pro Asn Tyr 
275 280 285 

aca gaa ttt aaa ttc cct caa att aag gca cat cct tgg act aag gtc 912 
10 Thr Glu Phe Lys Phe Pro Gin He Lys Ala His Pro Trp Thr Lys Val 
290 295 300 

ttc cga ccc cga act cca ccg gag gca att gca ctg tgt age cgt ctg 960 
Phe Arg Pro Arg Thr Pro Pro Glu Ala He Ala Leu Cys Ser Arg Leu 
15 305 310 315 " 320 



ctg gag tat aca cca act gec cga eta aca cca ctg gaa get tgt gca 1008 
Leu Glu Tyr Thr Pro Thr Ala Arg Leu Thr Pro Leu Glu Ala Cys Ala 
325 330 335 

20 

cat tea ttt ttt gat gaa tta egg gac cca aat gtc aaa cat cca aat 1056 
His Ser Phe Phe Asp Glu Leu Arg Asp Pro Asn Val Lys His Pro Asn 
340 345 350 

25 ggg cga gac aca cct gca etc ttc aac ttc acc act caa gaa ctg tea 1104 
Gly Arg Asp Thr Pro Ala Leu Phe Asn Phe Thr Thr Gin Glu Leu Ser 
355 360 365 

agt aat cca cct ctg get acc ate ctt att cct cct cat get egg att 1152 
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Ser Asn Pro Pro Leu Ala Thr He Leu lie Pro Pro His Ala Arg He 
370 375 380 

caa gca get get tea ace ccc aca aat gee aca gca gcg tea gat get 1200 
5 Gin Ala Ala Ala Ser Thr Pro Thr' Asn Ala Thr Ala Ala Ser Asp Ala 
385 '390 395 400 

aat act gga gac cgt gga cag ace aat aat get get tct gca tea get 1248 
Asn Thr Gly Asp Arg Gly Gin Thr Asn Asn Ala Ala Ser Ala Ser' Ala 
10 405 410 415 

tec aac tec ace 1260 
Ser Asn Ser Thr 
420 

15 

<210> 3 

<211> 737 

<212> PRT 

<213> Homo sapiens 

20 

<400> 3 

Met Pro Leu Asn Arg Thr Leu Ser Met Ser Ser Leu Pro Gly Leu Glu 
15 10 15 

25 Asp Trp Glu Asp Glu Phe Asp Leu Glu Asn Ala Val Leu Phe Glu Val 

20 25 30 



Ala Trp Glu Val Ala Asn Lys Val Gly Gly He Tyr Thr Val Leu Gin 
35 40 45 

8/24 



WO 2004/091663 



PCT/JP2004/005503 



Thr Lys Ala Lys Val Thr Gly Asp Glu Trp Gly Asp Asn Tyr Phe Leu 
50 55 60 

Val Gly Pro Tyr Thr Glu Gin Gly Val Arg Thr Gin Val Glu Leu Leu 
65 70 75 80 

Glu Ala Pro Thr Pro Ala Leu Lys Arg Thr Leu Asp Ser Met. Asn Ser 
85 90 ' 95 

Lys Gly Cys Lys Val Tyr Phe Gly Arg Trp Leu He Glu Gly Gly Pro 
100 105 110 

Leu Val Val Leu Leu Asp Val Gly Ala Ser Ala Trp Ala Leu Glu Arg 
115 120 - 125 

Trp Lys Gly Glu Leu Trp Asp He Cys Asn He Gly Val Pro Trp Tyr 
130 135 140 

Asp Arg Glu Ala Asn Asp Ala Val Leu Phe Gly Phe Leu Thr Thr Trp 
145 150 155 160 

Phe Leu Gly Glu Phe Leu Ala Gin Ser Glu Glu Lys Pro His Val Val 
165 170 175 

Ala His Phe His Glu Trp Leu Ala Gly Val Gly Leu Cys Leu Cys Arg 
180 185 190 

Ala Arg Arg Leu Pro Val Ala Thr He Phe Thr Thr His Ala Thr Leu 
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195 200 205 

Leu Gly Arg Tyr Leu Cys Ala Gly Ala Val Asp Phe Tyr Asn Asn Leu 
210 215 220 

5 

Glu Asn Phe Asn Val Asp Lys Glu Ala Gly Glu Arg Gin He Tyr His 
225 230 235 240 

Arg Tyr Cys Met Glu Arg Ala Ala Ala His Cys Ala His Val' Phe Thr 
10 245 250 255 

Thr Val Ser Gin He Thr Ala He Glu Ala Gin His Leu Leu Lys Arg 
260 265 270 

15 Lys Pro Asp lie Val Thr Pro Asn Gly Leu Asn Val Lys Lys Phe Ser 
275 280 285 

Ala Met His Glu Phe Gin Asn Leu His Ala Gin Ser Lys Ala Arg lie 
290 295 300 

20 

Gin Glu Phe Val Arg Gly His Phe Tyr, Gly His Leu Asp Phe Asn Leu 
305 310 315 320 



Asp Lys Thr Leu Tyr Phe Phe He Ala Gly Arg Tyr Glu Phe Ser Asn 
25 325 330 335 

Lys Gly Ala Asp Val Phe Leu Glu Ala Leu Ala Arg Leu Asn Tyr Leu 
340 345 350 
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Leu Arg Val Asn Gly Ser Glu Gin Thr Yal Val Ala Phe Phe He Met 
355 360 365 

Pro Ala Arg Thr Asn Asn Phe Asn Val Glu Thr Leu Lys Gly Gin Ala 
370 375 380 

Val Arg Lys Gin Leu Trp Asp Thr Ala Asn Thr Val Lys Glu Lys Phe 
385 390 395 400 

Gly Arg Lys Leu Tyr Glu Ser Leu Leu Val Gly Ser Leu Pro Asp Met 
405 410 415 

Asn Lys Met Leu Asp Lys Glu Asp Phe Thr Met Met Lys Arg Ala He 
420 425 430 

Phe Ala Thr Gin Arg Gin Ser Phe Pro Pro Val Cys Thr His Asn Met 
435 440 445 

Leu Asp Asp Ser Ser Asp Pro He Leu Thr Thr He Arg Arg He Gly 
450 455 460 

Leu Phe Asn Ser Ser Ala Asp Arg Val Lys Val He Phe His Pro Glu 
465 470 475 480 

Phe Leu Ser Ser Thr Ser Pro Leu Leu Pro Val Asp Tyr Glu Glu Phe 
485 490 495 

Val Arg Gly Cys His Leu Gly Val Phe Pro Ser Tyr Tyr Glu Pro Trp 

■> 

500 505 510 
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Gly Tyr Thr Pro Ala Glu Cys Thr Val Met Gly He Pro Ser He Ser 
515 520 525 

Thr Asn Leu Ser Gly Phe Gly Cys Phe Met Glu Glu His. He Ala Asp 
530 535 540 

Pro Ser Ala Tyr Gly He Tyr He Leu Asp Arg Arg Phe Arg Ser Leu 
545 550 555 560 

Asp Asp Ser Cys Ser Gin Leu Thr Ser Phe Leu Tyr Ser Phe Cys Gin 
565 570 575 

Gin Ser Arg Arg Gin Arg He He Gin Arg Asn Arg Thr Glu Arg Leu 
580 585 590 

Ser Asp Leu Leu Asp Trp Lys Tyr Leu Gly Arg Tyr Tyr Met Ser Ala 
595 600 605 

Arg His Met Ala Leu Ser Lys Ala Phe Pro Glu His Phe Thr Tyr Glu 
610 615 620 

Pro Asn Glu Ala Asp Ala Ala Gin Gly Tyr Arg Tyr Pro Arg Pro Ala 
625 630 . 635 640 

Ser Val Pro Pro Ser Pro Ser Leu Ser Arg His Ser Ser Pro His Gin 
645 650 655 

Ser Glu Asp Glu Glu Asp Pro Arg Asn Gly Pro Leu Glu Glu Asp Gly 
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. 660 665 670 

Glu Arg Tyr Asp Glu Asp Glu Glu Ala Ala Lys Asp Arg Arg Asn He 
675 680 685 

5 

Arg Ala Pro Glu Trp Pro Arg Arg Ala Ser Cys Thr- Ser Ser Thr Ser 
690 695 700 

Gly Arg Lys Arg Asn Ser Val Asp Thr Ala Thr Ser Ser Ser' Leu Ser 
10 705 710 715 720 

Thr Pro Ser Glu Pro Leu Ser Pro Thr Ser Ser Leu Gly Glu Glu Arg 
725 730 735 

15 Asn 



<210> 4 
<211> 2211 
<212> DNA 
20 <213> Homo sapiens 



<400> 4 

atg cct tta aac cgc act ttg tec atg tec tea ctg cca gga ctg gag 48 

Met Pro Leu Asn Arg Thr Leu Ser Met Ser Ser Leu Pro Gly Leu Glu 

1 5 10 15 



gac tgg gag gat gaa ttc gac ctg 
Asp Trp Glu Asp Glu Phe Asp Leu 
20 



gag aac gca gtg etc ttc gaa gtg 96 
Glu Asn Ala Val Leu Phe Glu Val 
25 30 
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gcc tgg gag gtg get aac aag gtg ggt ggc ate tac acg gtg ctg cag 144 
Ala Trp Glu Val Ala Asn Lys Val Gly Gly He Tyr Thr Val Leu Gin 
35 40 45 

acg aag gcg aag gtg aca ggg gac gaa tgg ggc gac aac tac ttc ctg 192 
Thr Lys Ala Lys Val Thr Gly Asp Glu Trp Gly Asp Asn Tyr Phe Leu 
50 55 60 

gtg ggg ccg tac acg gag cag ggc gtc agg acc cag gtg gaa ctg ctg 240 
Val Gly Pro Tyr Thr Glu Gin Gly Val Arg Thr Gin Val Glu Leu Leu 
65 70 75 80 

gag gcc ccc acc ccg gcc ctg aag agg aca ctg gat tec atg aac age 288 
Glu Ala Pro Thr Pro Ala Leu Lys Arg Thr Leu Asp Ser Met Asn Ser 
85 90 95 

aag ggc tgc aag gtg tat ttc ggg cgc tgg ctg ate gag gga ggc cct 336 
Lys Gly Cys Lys Val Tyr Phe Gly Arg Trp Leu He Glu Gly Gly Pro 
100 105 110 

ctg gtg gtg etc ctg gac gtg ggt gcc tea get tgg gcc ctg gag cgc 384 
Leu Val Val Leu Leu Asp Val Gly Ala Ser Ala Trp Ala Leu Glu Arg 
115 120 125 

tgg aag gga gag etc tgg gat ate tgc aac ate gga gtg ccg tgg tac 432 
Trp Lys Gly Glu Leu Trp Asp He Cys Asn He Gly Val Pro Trp Tyr 
130 135 140 
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gac cgc gag gcc aac gac get gtc etc ttt ggc ttt ctg acc ace tgg 480 
Asp Arg Glu Ala Asn Asp Ala Val Leu Phe Gly Phe Leu Thr Tor Trp 
145 150 155 160 

ttc ctg ggt gag ttc ctg gca cag agt gag gag aag cca cat gtg gtt 528 
Phe Leu Gly Glu Phe. Leu Ala Gin Ser Glu Glu Lys Pro His Val Val 
165 170 175 

get cac ttc cat gag tgg ttg gca ggc gtt gga etc tgc ctg tgt cgt 576 
Ala His Phe His Glu Trp Leu Ala Gly Val Gly Leu Cys Leu Cys Arg 
180 185 190 

gcc egg cga ctg cct gta gca acc ate ttc acc acc cat gcc acg ctg 624 
Ala Arg Arg Leu Pro Val Ala Thr He Phe Thr Thr His Ala Thr Leu 
195 200 205 

ctg ggg cgc tac ctg tgt gcc ggt gcc gtg gac ttc tac aac aac ctg 672 
Leu Gly Arg Tyr Leu Cys Ala Gly Ala Val Asp Phe Tyr Asn Asn Leu 
210 215 220 

gag aac ttc aac gtg gac aag gaa gca ggg gag agg cag ate tac cac 720 
Glu Asn Phe Asn Val Asp Lys Glu Ala Gly Glu Arg Gin He Tyr His 
225 230 235 240 

cga tac tgc atg gaa agg gcg gca gcc cac tgc get cac gtc ttc act 768 
Arg Tyr Cys Met Glu Arg Ala Ala Ala His Cys Ala His Val Phe Thr 
.245 250 255 



act gtg tec cag ate acc gcc ate gag gca cag cac ttg etc aag agg 816 
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Tbr Val Ser Gin lie Thr Ala lie Glu Ala Gin His Leu Leii Lys Arg 
260 265 270 



aaa cca gat att gtg acc ccc aat ggg ctg aat gtg aag aag ttt tct 
5 Lys Pro Asp He Val Thr Pro Asn Gly Leu Asn Val Lys Lys Phe Ser 
275 280 285 



864 



gcc atg cat gag ttc cag aac etc cat get cag age aag get cga ate 
Ala Met His Glu Phe Gin Asn Leu His Ala Gin Ser Lys Ala Arg lie 
10 290 295 300 



912 



15 



cag gag ttt gtg egg ggc cat ttt tat ggg cat ctg gac ttc aac ttg 960 
Gin Glu Phe Val Arg Gly His Phe Tyr Gly His Leu Asp Phe Asn Leu 
305 310 315 320 

gac aag acc tta tac ttc ttt ate gcc ggc cgc tat gag ttc tec aac 1008 
Asp Lys Thr Leu Tyr Phe Phe He Ala Gly Arg Tyr Glu Phe Ser Asn 
325 330 335 



20 aag ggt get gac gtc ttt ctg gag gca ttg get egg etc aac tat ctg 
Lys Gly Ala Asp Val Phe Leu Glu Ala Leu Ala Arg Leu Asn Tyr Leu 
340 345 350 



1056 



etc aga gtg aac ggc age gag cag aca gtg gtt gcc ttc ttc ate atg 
25 Leu Arg Val Asn Gly Ser Glu Gin Thr Val Val Ala Phe Phe lie Met 
355 360 365 



1104 



cca gcg egg acc aac aat ttc aac gtg gaa acc etc aaa ggc caa get 1152 
Pro Ala Arg Thr Asn Asn Phe Asn Val Glu Thr Leu Lys Gly Gin Ala 
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370 



375 



380 



gtg cgc aaa cag ctt tgg gac acg gcc aac acg gtg aag gaa aag ttc 
Val Arg Lys Gin Leu Trp Asp Thr Ala Asa Thr Val Lys Glu Lys Phe 
5 385 390 395 400 



1200 



10 



ggg agg aag ctt tat gaa tec tta ctg gtt ggg age ctt ccc gac atg 1248 
Gly Arg Lys Leu Tyr Glu Ser Leu Leu Val Gly Ser Leu Pro Asp Met 
405 410 415 

aac aag atg ctg gat aag gaa gac ttc act atg atg aag aga gcc ate 1296 
Asn Lys Met Leu Asp Lys Glu Asp Phe Thr Met Met Lys Arg Ala He 
420 425 430 



15 ttt gca acg cag egg cag tct ttc ccc cct gtg tgc acc cac aat atg 
Phe Ala Thr Gin Arg Gin Ser Phe Pro Pro Val Cys Thr His Asn Met 
435 440 445 



1344 



ctg gat gac tec tea gac ccc ate ctg acc acc ate cgc cga ate ggc 
20 Leu Asp Asp Ser Ser Asp Pro He Leu Thr Thr He Arg Arg He Gly 
450 * 455 460 



1392 



25 



etc ttc aat age agt gcc gac agg gtg aag gtg att ttc cac ccg gag 
Leu Phe Asn Ser Ser Ala Asp Arg Val Lys Val He Phe His Pro Glu 
465 470 475 480 



1440 



ttc etc tec tec aca age ccc ctg etc cct gtg gac tat gag gag ttt 1488 
Phe Leu Ser Ser Thr Ser Pro Leu Leu Pro Val Asp Tyr Glu Glu Phe 



485 



490 
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gtc cgt ggc tgt cac ctt gga.gtc ttc ccc tec tac tat gag cct tgg 
Val Arg Gly Cys His Leu Gly Val Phe Pro Ser Tyr Tyr Glu Pro Trp 
500 505 510 



1536 



ggc tac aca ccg get gag tgc acg gtt atg gga ate ccc agt ate tec 
Gly Tyr Thr Pro Ala Glu Cys Thr Val Met Gly He Pro Ser He Ser 
515 520 525 



1584 



10 acc aat etc tec ggc ttc ggc tgc ttc atg gag gaa cac ate gca gac 
Thr Asn Leu Ser Gly Phe Gly Cys Phe Met Glu Glu His He Ala Asp 
530 535 540 



1632 



ccc tea get tac ggt ate tac att ctt gac egg egg ttc cgc age ctg 
15 Pro Ser Ala Tyr Gly lie Tyr He Leu Asp Arg Arg Phe Arg Ser Leu 
545 550 555 560 



1680 



gat gat tec tgc teg cag etc acc tec ttc etc tac agt ttc tgt cag 
Asp Asp Ser Cys Ser Gin Leu Thr Ser Phe Leu Tyr Ser Phe Cys Gin 
20 565 570 575 



1728 



25 



cag age egg egg cag cgt ate ate cag egg aac cgc acg gag cgc etc 1776 
Gin Ser Arg Arg Gin Arg He He Gin Arg Asn Arg Thr Glu Arg Leu 
580 585 590 

tec gac ctt ctg gac tgg aaa tac eta ggc egg tac tat atg tct gcg 1824 
Ser Asp Leu Leu Asp Trp Lys Tyr Leu Gly Arg Tyr Tyr Met Ser Ala 
595 600 605 
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cgc cac atg gcg ctg tec aag gec ttt cca gag cac ttc acc tac gag 1872 
Arg His Met Ala Leu Ser Lys Ala Phe Pro Glu His Phe Thr Tyr Glu 
610 615 620 

5 ccc aac gag gcg gat gcg gec cag ggg tac cgc tac cca egg cca gec 1920 
Pro Asn Glu Ala Asp Ala Ala Gin Gly Tyr Arg Tyr Pro Arg Pro Ala 
625 ' 630 635 640 

teg gtg cca ccg teg ccc teg ctg tea cga cac tec age ccg cac cag 1968 
10 Ser Val Pro Pro Ser. Pro Ser Leu Ser Arg His Ser Ser Pro His Gin 

645 650 655 

agt gag gac gag gag gat ccc egg aac ggg ccg ctg gag gaa gac ggc 2016 
Ser Glu Asp Glu Glu Asp Pro Arg Asn Gly Pro Leu Glu Glu Asp Gly 
15 660 665 670 

gag cgc tac gat gag gac gag gag gee gec aag gac egg cgc aac ate 2064 
Glu Arg Tyr Asp Glu Asp Glu Glu Ala Ala Lys Asp Arg Arg Asn lie 
675 680 ' 685 

20 

cgt gca cca gag tgg ccg cgc cga gcg tec tgc acc tec tec acc age 2112 
Arg Ala Pro Glu Trp Pro Arg Arg Ala Ser Cys Thr Ser Ser Thr Ser 
690 695 700 

25 ggc cgc aag cgc aac tct gtg gac acg gec acc tec age tea etc age 2160 
Gly Arg Lys Arg Asn Ser Val Asp Thr Ala Thr Ser Ser Ser Leu Ser 
705 710 715 720 

acc ccg age gag ccc etc age ccc acc age tec ctg ggc gag gag cgt 2208 
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Thr Pro Ser Glu Pro Leu Ser Pro Thr Ser Ser Leu Gly Glu Glu Arg 
725 730 735 

aac 
5 Asn 

<210> 5 
<211> 60 
<212> PRT 
10 <213> Artificial Sequence 



2211 



<223> Description of Artificial Sequence: Synthetic PRT 



<400> 5 

15 Tyr Arg Arg Ala Ala Val Pro Pro Ser Pro Ser Leu Ser Arg His Ser 
15 10 15 

Ser Pro His Gin Ser Glu Asp Glu Glu Glu 
20 25 

20 

<210> 6' 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

25 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 6 

agggtatgat aaccgggaga tcgt 24 
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<210> 7 

<211> 24 
<212> DNA 
5 <213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 7 

10 gggccatata gttccacaaa ggca 24 

<210> 8 
<211> 24 
<212> DNA 
15 <213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 8 

20 caaaaggcac tggaactcgc aatg 24 

<210> 9 
<211> 24 
<212> DNA 
25 <213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 

i 

<400> 9 
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ttcttggcaa cggcaacaaa .ccac 24 

<210> 10 
<211> 24 
5 <212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 
10 <400> 10 

ggtgaatcga gaagagccat catg 24 

<210> 11 
<211> 24 
15 <212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 
20 <400> 11 

ttcaggtaga gttggaggct gatg 24 

<210> 12 
<211> 25 
25 <212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 
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<400> 12 

gaagaacttt cctgatggcc accag 

<210> 13 
5 <211> 25 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 

. \ 

<400> 13 

ctggtggcca tcaggaaagt tcttc 

<210> 14 
15 <211> 21 
<212> RNA 

<213> Artificial Sequence 

\ 

<223> Description of Artificial Sequence: synthetic RNA 

20 

<400> 14' > 
gucaguuaca cagacacuat t 21 

<210> 15 
25 <211> 21 
<212> RNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic RNA 
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<400> 15 

uagugucugu guaacugact t 21 

5 <210> 16 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
10 <223> Description of Artificial Sequence: synthetic RNA 
<400> 16 

gucuagccua uauccauuct t 21 

15 <210> 17 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
20 <223> Description of Artificial Sequence: synthetic RNA 
<400> 17 

gaauggauau aggcuagact t 21 
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Box No. I Nucleotide and/or amino acid sequences) (Continuation of iteml.b of the first sheet) 



1 . With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invention, the international search was carried out on the basis of: 

a. type of material 

1 x I a sequence listing 

table(s) related to the sequence listing 

b. format of material 

1 x 1 in* written format 

in computer readable form 

c. time of filing/furnishing 

contained in the international application as filed 
I x I filed together with the international application in computer readable form 
furnished subsequently to this Authority for the purposes of search 

2. | x | In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been filed 

or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed, as appropriate, were furnished 

3. Additional comments: 
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Box No. II Observations where certain claims were found unsearchable (Continuation of hem 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2) (a) for the following reasons: 

1- [*] Claims Nos.: 39 

because they relate to subject matter not required to be searched by this Authority, namely: 
Claim 39 pertains to methods for treatment of the human body by therapy. 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3- I — I Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 
(See extra sheet.) 



As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2- I x I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest The additional search fees were accompanied by the applicant's protest 

□ No protest accompanied the payment of additional search fees. 
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Continuation of Box No. Ill of continuation of first s heet (2) 

It appears that the matter common to nerve degeneration drugs containing 
as the active ingredient the compounds having specific structures 
represented by the formulae (I) to (V) as set forth in claims 1 to 41 
resides in "a nerve degeneration drug containing as the active ingredient 
a substance inhibiting the activity of a glycogen synthase kinase-3". 

On the other hand, a nerve degeneration drug containing a substance 
inhibiting the activity of a glycogen synthase kinase-3 as the active 
ingredient is reported in the following document . Thus, the constitution 
of the above common matter cannot be considered as being novel and, 
therefore, cannot be regarded as the gist of the invention. 

Such being the case, the nerve degeneration drugs containing as the 
active ingredient the compounds representedby the five different formulae 
as set forth in claims 1 to 41 cannot be regarded as a group of inventions 
so linked as to form a single general inventive concept. 
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